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SECRECY IN YACHT CONSTRUCTION. 

Now that the “Columbia” is launched and the 
“ Shamrock” is practically completed, an accurate de- 
seription, such as will be found on another page, of the 
method of construction adopted in the case of the 
Awerican boat cannot fail to be of interest; moreover, 
it ean be given without any fear of disclosing 
whereby those responsible for the con- 
*Shawrock” may benefit. And just here 


wrinkles’ 
struction olf 
jt way be well to say that so exact is the science of 
yacht designing, so much is it a matter of careful 
theoretical calculation of form, weights and material, 
that the idea of such men as Herreshoff and Fife 
‘chopping and changing” their plans because of some 
glimmering of what the “‘other fellow” is doing, is— 
well, it is simply unthinkable. Much alike as the two 
yachts will be to the unpracticed eye, they will repre- 
sent the latest development of two distinet schools of 
design as represented by the distinguished architects 
above named. If the two vachts resemble each other 
closely, it will be because, by an independent process of 
elimination and addition, each designer has been draw 
iug closer and closer to the ideal racing machine, pro 
fiting each year alike by the failures and successes of 
his previous boats. 

There is no nobier sport than that of yacht racing, 
none thatis by common consent more free from the 
taint of professionalism. Hence there are many vachts- 
wen who will hail with delight the day when the pres- 
ent extreme methods of secrecy, such as are character- 
izing the construction of *‘ Shamrock” and in a lesser 
degree **Columbia,” will be abolished. In the first 
place, the secrecy is never successfully maintained, and 
even if it had been, the English challenger upon its ar- 
rival in this country has never exhibited any novelties 
of construction that would justify such elaborate pre- 
cautions. The novelties (if we except, perhaps, the 
model of ‘Valkyrie’ Il.) have been more conspicuous 
in the American yacht, as witness the Tobin bronze 
underbody of * Vigilant,” and the aluminum topsides 
and deck construction of ** Defender.” The broad and 
shallow American sloop and the deep and narrow Eng- 
lish cutter have merged intothe Anglo-American broad 
and deep cutter-sloop, with little to distinguish chal- 
lenger from defender in materials and workmanship. 
Surely, then, we have reached a point in the history of 
international vacht racing when we ean dispense with 
petticoat” launchings, private detectives, and all 
similar incumbrances of a noble sport. 


_— ~~ Oe — 


COMPARISON OF ELECTRIC AND STOVE HEATING ON 
STREET CARS. 

A specialist from one of our leading technical insti- 
tutes informs us that in an early day of electric street 
traction, and before electrical engineering had resolved 
itself into a separate profession, he was called in by a 
street railway company to report on the merits of an 
electrical heater for warming the ears of the company. 
Careful tests showed that each heater consumed two 
electrical horse power, and as it required four heaters, 
or eight electrical horse power, to warm properly each 
car, the company was advised that in the state of the 
art at that day, electrical heating would be unecono- 
mical. The subsequent extensive growth of the rail- 
way system in question, the concentration of its power 
plant in large central stations, improved methods of 
steam generation and expansion, and wore scientific 
construction of generators and heaters, have so far 
tnodified the situation since that first report was made 
that to-day the same company is not only heating its 
cars exclusively by electricity, but doing it for less cost 
than they could be heated by coal stoves. At the same 
time, notwithstanding the great advances which have 
been made in the generation and use of electricity, it 
is evident that the superior economy of electric heat- 
ing in this particular case must be largely due to loeal 
and special eauses: and an examination of the books 
of the company showed that while the cost per elee- 
trical horse power had greatly decreased, the economy 
resulted chiefly from conditions peculiar to street car 
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warming. Thus the mere keeping of the stoves in re- 
pair, and cleaning and lighting them, necessitated the 
employment of a surprisingly large force of men. 
Then, again, during the period of moderate tempera- 
ture at the commencement and close of the winter, the 
stoves would frequently be lighted for brief periods in 
the morning and evening, or at the request of particu- 
lar passengers during the day, and this would necessi- 
tate the consumption of a whole stoveful of fuel, 
where, with electric heating, the current could be 
switehed on and off at will, and maintained for the ex- 
act period of time during which there was a call for it. 
The advantages of electric heating resulting from its 
cleanliness, absence of odor, and ease of control are 
fawiliar to all of us, but that it should have shown a 
positive economy over coal will come in the nature of 
a surprise to many of our readers. The result em- 
phasizes the necessity of making all comparative esti- 
mates of cost of this kind on the broadest possible 
lines, a precaution which is too frequently neglected. 
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AN INVENTION SORELY. NEEDED. 

As an incidental result of our having become one of 
the colonizing powers, with four dependencies—Puerto 
Rico, Hawaii, Guam, and the Philippines—and Cuba 
likely to become the fifth, our inventors are already 
called on to cope with a considerable number of en- 
tirely new problems, some of them springing from con- 
ditions very foreign to anything known to the Father 
Republie, if we may coin that term—for surely ** Un- 
cle Sam” can searcely be associated with a mother 
country. 

One of the principal and most immediate needs of the 
hour, especially at this moment in Luzon, is some 
effective wethod whereby wood may be rendered ab- 
solutely impervious to the attacks of the various spe- 
cies or allies of the genus Termites—the white ants. 
Writing to our State Department, in 1893, the then 
United States consul at Amoy, China, Dr. Edward 
Bedloe, said : 

‘A fortune lies in store for the man who will dis- 
cover some process for cheaply making wood proof 
against white ants. These pests are the curse of ex- 
isteuce in Amoy and every other tropical or sub-tropi- 
cal city. Their voracity is incredible. They ate the 
framework of anew door in this consulate in three 
weeks. In the same period they almost consumed a 
large and handsome cabinet in the court-room, and a 
heavy pine settee in the ante-room. Their work is in- 
visible. They attack the wood from a mere point, 
through which they bore-to the interior, and there eat 
everything unti) only a shell or film remains. Wood 
which will successfully resist these insect pests must 
be thoroughly charged with some powerful chemical, 
both poisonous and non-evaporable. A solution of 
corrosive sublimate, chloride of zine, arsenic, or anti- 
wony would seem to meet the want. But how to force 
these into the fibers, until the latter are saturated, 
and to do so at a merely fractional cost of the wood 
itself, is the problem that confronts the inventor. The 
American genius is so prolific in invention and dis- 
covery, that I feel assured the problem will be satis- 
factorily solved.” 

Six years have passed, and the consul’s faith in the 
geuius of American inventors has not yet been vindi- 
eated, while the great need of some such process as he 
suggests has yearly grown greater as clothes-wearing 
Europeans have attempted to penetrate deeper and 
deeper into tropie wildernesses. A soldier-correspond- 
ent of one of our Western dailies graphically writes 
from Manila, after having returned from one of the 
recent Aguinaldo-chasing raids : 

* These Tagals are as elusive and annoying as wasps, 
and not much more dangerous, if you ean only eateh 
them. For wy part, 1 consider the white ants much 
wore invincible. A fellow feels pretty bad after a 
three days’ tramp in this fern-house climate to get back 
to camp and clean clothes, only to find that a colony 
of white ants have burrowed into his chest and that 
all hia belongings, not made of metal or glass, have 
been reduced to a rather fine powder.” 

Now that this white ant scourge is about to make 
itself felt upon the American colonist, we may look 
for something more than the stolid acquiescence with 
which its ravages have been so long received. We 
have here a field for invention which is decidedly 
promising. The income to be derived from a suc- 
cessful system of ant-proofing could not fail to be very 
considerable, and the successful inventor would have 
the satisfaction of conferring a lasting boon upon this 
and many another pest-ridden corner of the earth. 


—_—____—__—~-0- + 


PETROLEUM FUEL BETTER THAN COALING 
STATIONS. 


We are in receipt of a letter from a naval attaché in 
Europe who has been for many years identified with 
this branch of the service, from which we quote the 
following: “I note in the United States papers that 
the Bureau of Equipment of the Navy Department is 
waking large deposits of coal in various quarters of the 
world, and that experiments are being continued with 
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someone's method of coaling ships at sea. I wish your 
paper would protest against this and call attention to 
the fact that the same amount of money devoted to 
perfecting furnaces for consuming liquid fuel would 
lead to much more practical results. Ships can never 
be coaled at sea, except in a dead calin, whereas, with 
liquid fuel, you can take the tank ship in tow and 
steam in the teeth of a gale while you pump your fuel 
on board through a hose. In time of war the tank 
ships can meet the fleet atany given latitade and long- 
itude in the middle of the ocean. Coaling stations are 
expensive to keep up, the coal deteriorates, and Eng- 
land has all the good places anyhow.” 

We are heartily in favor of generous appropriations 
for liquid fuel experiments, especially as many of 
the latest battleships building for foreign navies are 
designed to carry oil in their double bottoms and use it 
in conjunction with coal in their boilers. At the same 
time the Navy Department haa to deal with the situa- 
tion as it stands, and for many a long year to come we 
are certainly committed to coal as the fuel of our war- 
ships. The superior advantages of petroleum over coal 
are so many and obvious that it will unquestionably 
form a large part of the fuel supply of armored vessels 
in the near future ; but until our own ships are fitted 
for its use, we think that coal supply stations are a 
positive necessity, particularly in view of the recent 
territorial enlargement of our republic. 





THE LIQUID AIR FALLACY. 
BY HENRY MORTON, PH.D. LL.D., 8C.D., PRESIDENT STEVENS INSTITUTE 
OF TECHNOLOGY. 

Having examined a pamphlet entitled, * Liquid Air. 
Perpetual Motion at Last. Tripler’s Surplusage Ex- 
plained.” By H. Gaylord Wilshire, Los Angeles, Cal., 
1899, I will try in a brief and popular manner to point 
out what I conceive to be the essential fallacy of the 
position taken by the author of this pamphlet. 

To the ordinary reader it is not easy either to per- 
ceive this fallacy or, in fact, to get any very clear no- 
tion of the actual conditions of the problem which the 
author proposes to solve and explain, there being a 
rewarkable mixture of true and incorrect statements 
and assumptions which are directly contrary to fact. 
But, fortunately, at the very end of the article, there 
is given a note which contains in itself a fairly clear 
and concise expression of the fundamental position of 
the author, which thus can be without much difficulty 
appreciated, and can therefore be answered without 
too many words and too much elaborate explanation. 
The note to which I refer reads as follows : 

** Norg.—Theoretically the energy developed by ex- 

nsion of a given weight of liquid air in A will 
Rensty an equal weight of air in B during a definite 
time. The process toward liquefaction involves over- 
coming resistance to compression of air in B. If this 
resistance is reduced by cooling with water, then more 
air in B would be liquefied in a given time than is at 
the same time expanded in A. The difference between 
these weights of air is the surplusage effected by the 
cooling of the water. (See diagram. )” 

To start with, I should explain that, as far as this 
note is concerned, the only important parts of the dia- 
gram are two cylinders, A and B, having pistons in 
each, so connected that an upward motion of the 
piston in A involves a downward motion of the piston 
in B. developing equal displacements, so that, for ex- 
ample, if the contents of the cylinder, A, doubled in 
volume, the contents in the cylinder, B, would be cor- 
respondingly reduced. 

This being premised to render unnecessary the repro- 
duction of this diagram, I think there is no difficulty 
whatever in understanding the position taken by the 
author of this note. He evidently intends to say that, 
theoretically, the energy developed by the expansion 
of a given weight of liquid air in A will liquefy an 
equal weight of air in B during a definite time, with- 
out the aid of cooling water, which he describes as 
being subsequently applied and as being a source of 
an increased effect. 

Now, this statement is absoijutely incorrect. The 
expansion of a given weight of liquid airin A, so far 
from developing a power capable of liquefying an 
equal weight of air in B, would be absolutely ineapa- 
ble of liquefying a single drop of air in B. What 
would really happen is this : The energy developed by 
the expansion of a given weight of liquid air in A 
would develop an equivalent amount of energy in B, 
theoretically, in two forms; in the first place, as heat, 
or, in other words, the air in B would be very highly 
heated by the act of compression ; in the second place, 
another portion of energy would be developed in B, 
by reason of the increased pressure or tension brought 
about in the air filling B by the afore-mentioned com- 
pression. Even if no heat at all were developed in B, 
and it remained at the atmospheric temperature dur- 
ing this compression, this would not convert it into 
liquid air, for it is, of course, a well-known fact that 
no amount of pressure will liquefy air until its tem- 
perature has been reduced to what is known as the 
critical temperature, which is 220° Fah. below zero. 
Still less, therefore, would it be possible to liquefy this 
air while leaving in it the heat of compression. by 
reason of which its tewperature would be greatly 
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raised; therefore, it would be necessary, as a very first 
step in any process of liquefying air, to remove this 
heat of compression, and this is exactly what is done 
by Mr. Tripler, or anybody else who carries on a pro- 
cess of producing liquid air. By means of appropriate 
condensers, the air, as it is being compressed, is cooled 
so that when it reaches the final pressure, which is 
2,500 pounds to the square inch, it is at the tempera- 
ture of the surrounding air, or rather of the water 
used as a cooling material. 

It should be noticed at this point that in so remoy- 
ing the heat from the air, said air has been deprived of 
a considerable amount of the energy transferred to it 
from the expansion of the liquid air in the cylinder, A. 
In other words, this first action or step of cooling has 
thrown away or removed from the apparatus a portion 
of the energy developed in it. If we could compress 
the air and retain the heat in it with no loss, then we 
might expect to recover from said compressed air so 
heated an amount of energy equal to that which had 
been used in compressing it ; but if we have cooled the 
air, we have removed heat from it (which may be meas- 
ured by the amount of water used and the temperature 
added to said water), we have taken away a portion of 
its contained energy and its power of doing work. 

In several points where this matter is referred to by 
the author of this pamphlet, he seems to have made 
the strange mistake of transferring what we might call 
a debit item to the credit side of an account, and esti- 
mated as a gain what is in fact a loss. 

Now, then, let us assume that by vaporizing air in 
the cylinder, A, or by any other means, we nave de 
veloped energy which has been applied to compressing 
airin the cylinder, B, and that we have removed or 
thrown away a portion of that energy by cooling the 
compressed air down to an atmospheric or water tem- 
perature ; what more wust we do to obtain any liquid 
air? This is not hard to answer, because we need only to 
refer to what is done by Mr. Tripler, Mr. Linde, or any- 
one else who is carrying on substantially the same pro- 
cess; that is, we allow the highly compressed and 
cooled air to escape under certain conditions, whereby 
its expansion in so escaping reduces its temperature 
and finally brings it to a point at which a portion of 
the air becomes liquid. It is obvious, however, that 
in so doing we must throw away or allow to escape a 
very large proportion of the compressed air, which as 
far as it went represented what was left of the energy 
developed by the expansion of the liquid air in the 
eylinder, A. 

As a matter of fact, from data which I know to 
be reliable, in the apparatus used by Mr. Tripler, the 
amount of air obtained in the form of a liquid repre- 
sents only about one-twentieth of the compressed air 
which he allows to escape or expand at this point of 
the operation. According to certain publications by 
Linde, in Germany, it would appear that he has done 
about the same thing, and gets about one-twentieth of 
the compressed air in the form of liquidair. Either of 
these figures, however, shows the perfect absurdity of 
the statement which I have quoted from the note, 
since it makes it obvious that only a very small frac- 
tion of the liquid air used in developing energy by 
expansion in the cylinder, A, is recovered or reproduced 
or could be recovered or reproduced from the com- 
pressed air in the cylinder, B, even with the aid of 
sufficient cooling water to abstract all the heat of com- 
pression. 

If this state of affairs is clearly understood, as I think 
it may be by anyone reading the above remarks, the 
utter fallacy of pretty much all that is stated in this 
pamphlet wiil be manifest. Thus, on page 6 of this 
pamphlet, we find as follows : 

** However, there is an outside force mentioned 
casually by Tripler in all his statements, but which is 
not dwelt upon by either him or the ‘ scientists’ as being 
capable of furnishing the looked-for surplus. It is the 
water used to cool the air heated by compression in 
his condenser.’ 


As I have above shown, however, the water used to 
cool the air, so far from increasing the amount of 
energy present in the air which is to be liquefied in 
consequence of the work expended upon it by the com- 
pressing agent, is simply a means of removing and 
wasting such energy, and therefore obviously is as far 
as possible from accounting for any such imaginary 
**surplus”; or, in other words, there would be a great 
deal more energy or capacity for doing work in com- 
pressed air if the cooling water was not applied and 
such compressed air was used in its heated condition. 

It would be tedious and I think quite useless, after 
what I have said, to quote and further point out the 
fallacy of succeeding statements in this pamphlet in 
which this same idea is developed in various forms. 
The fallacy is obvious at once to anyone realizing what 
is the actual or true condition existing when air is 
compressed by the application of force and what con- 
ditions must exist before any liquid sir can be pro- 
duced. 

In my article on the liquid air fallacy, published in 
your issue of April 22, 1899, I pointed out what 
were the true conditions as regards the possible utiliza- 
tion of atmospheric heat in the production of motive 
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power or the doing of work, and I there draw atten- 
tion to the fact that for such utilization it was neces- 
sary, not only to have a certain temperature in the air, 
but a notably lower temperature in an abundant sup- 
ply of water, and that the amount of energy derivable 
was measured simply by the amount of heat trans- 
ferred from the air to the water. In that case I con- 
fined my attention to the calculation of the amount of 
air at a temperature of say 70°, which must be supplied 
to the imagined machine if an unlimited supply of 
water at 50° was also available, and the-result so ob- 
tained showed the impracticability of such a method 
so fully that it seemed unnecessary to take any ac- 
count of the quantity and cost of water. If, however, 
we choose to consider this, it is easy to ca!culate, ac- 
cepting the data given in this pamphlet, whut amount 
of water would be needed, and from such calculation 
we find that this amount would be very large, so that 
if the water cost anything, which as a matter of fact 
it invariably does, it would be a serious element in the 
expense of a process and would make such process still 
more impracticable than it is shown to be by the mere 
consideration of the amount of warm air required. 

I refer to this only as showing that in my original 
article there was no oversight or failure to appreciate 
the true action of cooling water as an absolutely essen- 
tial element in any plan or process for the obtaining of 
power from atmospheric temperature. I also pointed 
out in that article that if we expected to get power 
free from nature the cooling effect of the water as well 
as the heating effect of the atmosphere must be obtain- 
ed asa free gift, and that if the cold or cooling effect 
was in any sense manufactured, or if a greater degree of 
coldness or lowering of temperature beyond that which 
nature would supply in a stream of cold water was in- 
troduced as an element in the problem, then the cost 
of producing such additional low temperature or cold 
would be fully equal, and as a matter of experience in 
the case of liquid air, enormously in excess of any pow- 
er which could be had by reason of its use. In other 
words, that if it was too costly to operate the machine 
between the limits of the temperature supplied, let us 
say atmospheric air at 70° and cooling water at 50’, 
this cost would be vastly greater if we attempted to 
operate aimachine by employing the temperature of 
the atmosphere as a source of heat and liquid air or 
any other artificially cooled substance as the cooling 
agent. It would be then, as I said, exactly analogous 
to an attempt to add to the efficiency of a head of water 
by digging a well into which we could run the escaping 
water but out of which we should be obliged to pump 
such escaping water in order to keep the well empty 
and thas avail ourselves of the head or extra pressure 
developed by its depth. 

The pamphlet referred to contains in addition a great 
many less important errors and fallacious arguments, 
but I think I have gone far enough to show its utter 
unreliability and to save any of the readers of the Sci- 
ENTIFIC AMERICAN from being misled by its extraordin- 
ary assertions and unsupported statements. 
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THE HEAVENS IN JULY. 
BY GARRETT P. SERVISS. 

There is no time when the stars exercise a greater 
charm than in midsummer. After a near-by sun has 
stricken us with his fiercest rays, thousands of distant 
suns, glimmering through the dark, bring a contrast- 
ing sense of coolness and relief. The spirit of romance 
has always recognized the influence of starlight ona 
summer night, although psychologists, as such, appear 
not to have noted it. Yet the spell exists, and millions 
experience its effects without undertaking to account 
for them. But there is nothing mysterious in the phe- 
nomenon, and the astrologers can derive from it no 
support for their superstition. It is simply an expres- 
sion of the innate poetry of humanity. Those lines of 
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“ Stars of the summer night, 
Far in yon azure deeps,” 


may awaken for the astronomer thoughts different 
from those that arise in the mind of the unscientific 
reader, but the impression on both is substantially the 
same—a half-dreaming consciousness of vastness, sub- 
limity, and superhuman power, set over against a sense 
of the insignificance of the earth, and mingled with a 
dim perception of beauty transcending terrestrial stand- 
ards. Savages and civilized men alike yield to this fas- 
cination of the starry heavens, and it is capable of sub- 
duing, for a while, the most untamed spirits. 

The stars and constellations are most beautiful in the 
absence of the moon, and this year the opening evenings 
of July will be free from the presence of that “lesser 
light” which rules, and sometimes, for the astronomer 
at least, mars the night. 

At 10:30 P. M. on July 1, at 9:30 P. M. on July 15, 
and at 8:30 P. M. on July 31 the principal attractions 
of the starlit firmament will be arrayed as here describ- 
ed. Overhead shines the constellation Hercules, recog- 
nizable by a quadrilateral figure formed by four of its 
chief stars, and lying between the beautiful circlet of 
the Northern Crown on the west and the brilliant 
Vega, with its two little attendants forming a minute 
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triangle, on the east. Directly north of Hercules is 
the head of Draco, marked by a conspicuous diamond 
figure of stars. Below the head of Draco stands the 
Lesser Bear, Ursa Minor, erect on the end of his long 
tail which terminates in the Pole Star. West of the 
Northern Crown is Bodtes, the giant huntsman, with 
his great lone brilliant Arcturus blazing on his garter. 
North of Bodtes appears Ursa Major with the Great Dip 
per descending, bowl downward, toward the north west- 
ern horizon. The broad constellation of Virgo spreads 
over the lower part cf the western sky, still resplendent 
with the glory of Jupiter's presence within its borders. 
Sprawling across the south, and touching the horizon, 
is Scorpio, the center of the constellation made con- 
spicuous by the fiery red Antares, one of the most re- 
markable of stars. East of the meridian the sky is 
spanned from the northern to the southern horizon by 
the most brilliant portion of the Milky Way. Starting 
under the Pole Star it passes throagh the zigzag figure 
of Cassiopeia’s Chair, and higher up, opposite Vega, 
seeins to bear the Northern Cross afloat in its nebulous 
stream, Next it passes by Aquila and its thee notable 
stars—a bright one between two fainter—and then 
breaks into alternate deeps and shallows of starry radi- 
ance, as it pours downward through Sagittarius and 
the eastern part of Scorpio to the horizon. 

In the constellations named above the owner of a 
telescope may feast his eyes on innumerable celestial 
beauties. Take for instance the celebrated Star Clus 
ter in Hercules. The naked eye does not show it, but 
it can easily be found between the two stars in the 
quadrilateral before mentioned which lie nearest to 
the Northern Crown—look about one-third of the way 
from the northern toward the southern star. A 38-inch 
telescope will show it; a 5 or 6-inch will reveal it asa 
wonder. 

The northernmost of the two little stars near Vega, 
called Epsilon Lyra, is a famous *‘ double-double.” An 
opera glass separates it into two stars; a telescope of 
8 inches “aperture, or more, divides each of the two 
again. 

A little north of an imaginary line from Arcturus to 
the brightest star in the Northern Crown is Epsilon 
Bodtis, a beautiful double with contrasted colors. It 
is a good object for a 3-inch telescope. 

The bottom star in the long beam of the Northern 
Cross, known as Beta Cygni, isa most charming dou- 
ble, the smaller star being bright bluein color. A very 
sinall telescope suffices to show it. 

Southwest of the last star in the handle of the Great 
Dipper a lone twinkler of between the second and third 
magnitudes, Cor Caroli, will be seen. The telescope 
shows it to be a remarkably fine double, the smaller 
star having a lilac hue. 

Antares is an exceedingly interesting double and can 
be seen better than last month. A 4-inch telescope will 
show the little bright green companion of the great red 
star. 

With a low magnifying power sweep the telescope all 
along the Milky Way from the Northern Cross to the 
southern horizon; the galactic riches are a perpetual 
source of astonishment and delight. ; 

THE PLANETS. 

Mercury, as an evening star, moves eastward from the 
sun until July 22, about which time it should be easily 
seen after sunset. It passes from the constellation Can- 
cer into Leo. 

Venus, moving rapidly from Taurus into Gemini and 
across the latter constellation eastward, is a morning 
star, fast diminishing in brilliance. 

Mars, which passes during the month from Leo into 
Virgo, is an evening star setting before midnight. 

Jupiter, in Virgo, is still conspicuous, although net 
so favorably placed for observation as in June. On 
July 2 the shadow of Sateliite L1i. will be on the planet 
from 9:14 until 10:58 P. M. On July 6 the shadow of 
Satellite I. will be in transit between 8:42 and 10: 54 P. 
M. On July 7 at 10h. 1 m. 41s. P. M. Satellite II. will 
disappear in eclipse. 

Saturn, in Ophiuchus, between Scorpio and Sagit- 
tarius, rises before sunset and crosses the meridian, in 
the widdle of the month, about 9 P. M. Accordingly 
it is well placed for observation. The rings are now 
opened to about their widest extent, so that the south 
pole of the planet is hidden behind them while the 
north pole appears projected against the rings as a 
background. Titan, the largest satellite, will be west 
of the planet on July 4; north on July 8; east on July 
12; and south on July 16. These dates represent the 
greatest elongations in each direction. 

Uranus remains in Scorpio, and Neptune in Taurus, 


THE MOON. 


New moon occurs on the afternoon of the 7th ; first 
quarter on the evening of the 15th ; full moon on the 
afternoon of the 22d; and last quarter on the morn- 
ing of the 29th. The moon is nearest on the 25d, and 
farthest on the 10th. The lunar conjunctions with 
the planets oceur as follows: Venus July 5, Neptune 
July 5, Mereury July 9, Mars July 12, Jupiter July 16, 
Uranus July 18, Saturn July 19. On July 6 about 5 P. 
M., Venus and Neptune will be in conjunction, less 
than a degree apart. 
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AN ANTISEPTIC BROOM FOR HOUSEHOLD USE. 

\ broom which will contain in itself the means for 
lestroying moths and disease germs is evidently an 
article which will be of no little value in the house 


| been invented by Mr. Oscar 


hold. Sueha broom has 


S. Kulman, of Savannah, Ga 

Referring to our illustration, it will be observed that 
the antiseptic sub- 
stances are con- 
tained within the 
broom-straws in a 
bag held in place 
by the initial 
wrap of steel wire 
and transverse 
rows of stitching. 
The penetration 
of the bag by 
these rows of 
stitching opens up 
numerous outlets 
for the antiseptic 
material, in addi 
tion to the meshes 
of the cloth. The 
action of sweep- 
ing causes the 
antiseptic mater! 
al to be distribut 
ed in limited but 
sufficient quanti- 
ties for the tho- 
rough deodoriz- 





ing and disinfect- 
ing of the carpet 
and of the room. 


A DISINFECTING BROOM 


he broom itself, ordinarily a fertile breeding-place for 
bacteria, is constantly kept in a sterilized condition by 


reason of its antiseptic properties, 


Che bag is so perfectly inclosed and covered by the 


> t 
outside wrapping of straws that the broom presents 
the appearance of an ordinary broom without any 
hard external projections to seratch and mar the furni- 


ture of apn apartment 
- e+ oe — 
THE “REINA MERCEDES.” 
In all the literature of the Spanish war there is 
nothing of greater interest and value than the work 


entitled “Battles and Capitulation of Santiago de 
Cuba,” by Lieut. José Miller y Tejeiro, second in 
command of naval forees of the province of Santiago 
de Cuba, a translation of which was published some 
time ago by the Office of Naval Intelligence of the 
United States Navy. To this work we are indebted 


for particulars of the very important part played by 
the ** Reina Mercedes” in the defense of Santiago, 

The * Reina Mercedes’ 
and a speed of 174g knots an hour. 


is a protected cruiser of 3,090 


tons displacement 


She was built at Carthagena in 1887, at a time when 
the Spanish navy was being reconstructed, largely 
under t direction and with the professional assist- 


ance of Great Britain. Her armament during the ope- 
rations of the late war consisted of six 6°2-inch Hon 
toria guns: two 2°7 inch, three 2°2-inch, two 1°5-inch, 
and six 14-inch rapid-fire guns, with two machine 
guns. She carried the large number of five torpedo 
tubes. all located above the water line. Her coal 
supply is 600 tons. At the time of her construction 
she was comparable in speed and powers of offense 
and defense wth the average cruiser of similar dis- 
plac ement of other navies, 

Lient. Tejeiro tells us that on account of the very 


bad e lition of ber boilers at the outbreak of the 
War, it Was limposs ble for the ** Reina Mercedes” to 
proceed to Havana, as most of the Spanish vessels 
cruising in that neighborhood did, and it was deter 
mit i ike what use of her 
Was sl in fense of my —— : 
sant vo Harbor si Waa in 
chored near the Socapa battery, 
\ I s located on the hills 


entrance to Santiago 


Harbor Her yards and top 
mast® were sent down and her 
starboard side (the one she pre 
sented to the mouth of the har 
Do vas protected bY covering 
it w ight cab with the 
ovijeet ‘ vw the ene y’s 
shells from ent ing the torpedo 
WAGAZ Het ats assisted in 
iaving the lines of torpedoes 
whieh guardeld ti entrance 


2-inch 


channel Four of her 6 
Hontoria guns were d smounted, 
leaving the two forward guns, 
which are carried on the main 
eof which 


is visible in the accompanying 


deck in sponsons (or 


illustration), to 
fields 


yuns were dragged up the hill to 


protect the mine 


Two of the dismounted 


the Socapa battery and mounted 


Scientific American. 


there, and two others were taken across the channel and 
mounted in the battery at Punta Gorda further up 
the entrance. ‘* These four guns,” says the Lieutenant, 
‘‘were mounted for the purpose of directly attacking 
the hostile fleet,” and it was a shell from one of the 
Socapa guns that entered the forward rapid-fire bat- 
tery of the “Texas,” putting it temporarily out of ac- 
tion. Our readers who will care to see what damage 
such a shell can effect will find the subject illustrated 
in the ScrlENTIFIC AMERICAN of August 20, 1898. 

The crew of the ‘‘ Reina Mercedes,” in addition to de- 
fending the torpedo lines from the attack of small craft 
that might attempt to countermine them, mounted 
at the lower battery of Socapa one 57 millimeter 
Nordenfeldt gun and four 37 millimeter Hotchkiss 
revolving guns, all of which were taken frow the 
‘‘ Mercedes.” All of the artillery that had been removed 
from this ship was served by the ‘‘ Mercedes’” men. 
During the long series of engagements between our 
ships and the battery the “* Mercedes” was frequently 
struck, and several fatalities occurred among her men. 
After the final sortie of Admiral Cervera’s fleet, it was 
decided to sink the vessel in the harbor channel in 
the endeavor to prevent our fleet from coming in, as 
Hobson had attempted with the ‘“* Merrimac” to pre- 
vent the Spanish fleet from coming out. In the words 
of Lieut. Tejeiro, * As the interior of the harbor did no 
longer have the safeguard of the fleet, as the Busta- 
mente torpedoes had been taken up so that the fleet 
could go out, and had not yet been replaced, and as, fin- 
ally, the first line of mines no longer existed, the com- 
mander of marine decided (General Toral being also 
of his opinion) to sink the ‘ Mercedes’ in the narrow 
part of the channel. Hurriedly, for time was pressing, 
the wounded and sick from the lost fleet were trans- 
ferred to the steamer ‘ Mejico,’ which had been con- 
verted into a hospital and had hoisted the flag of the Red 
Cross. Important papers had been saved, memoranda, 
portable arms, ete., were taken off the * Mercedes,’ 
and at 8 o’clock P. M., with her commander, Ensign 
Nardiz, a few engineers and the necessary sailors and 
pilots, she started toward the entrance with her bow 




















STERN VIEW OF THE “REINA MERCEDES.” 


anchor and stern spring on the cable ready. At 11:30 
o'clock the enemy opened a continuous fire on the ship. 
She was sunk at the intended place, but unfortunately 
she did not come to lie across the channel, because it 
seems a projectile cut the spring from the cable.” 
During their work with the batteries on shore and while 
serving upon the ship herself, the personnel suffered the 
following casualties: The commander, Emilio Acosta, 
and five others were killed, eleven others of the crew 
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were seriously wounded and sixteen were wounded 
more slightly. 

Although the Spaniards looked upon the “ Mercedes’ 
as beyond salvage, she was subsequently raised and 
will now undergo reconstruction at the Norfolk navy 
vard. She will be reboilered, and thoroughly over- 
hauled, besides receiving a new battery of six 6-inch 


, 





A NEW TWO-PART BICYCLE-CRANK. 


long caliber rapid-fire guns, firing smokeless powder, 
and a new battery of smaller rapid-fire guns of stand. 
ard pattern. In size and armament, speed and coal 
capacity, she will be practically a sister ship to the six 
new protected cruisers which were authorized by the 
last Congress. She will, therefore, prove a timely and 
serviceable addition to our fleet as well as a notable 
trophy of the Spanish-American war. 
— — + Oe 
A NEW TWO-PART BICYCLE-CRANK. 

A simple bieyele-crank has recently been patented 
which may be secured to the crank-shaft without the 
aid of nuts, the attachment being so effected that a 
smooth outer surface for the crank is provided, at its 
connection with the shaft. 

One of the aecompanying illustrations is a view of 
a shaft, crank, and pedal, embodying the improve- 
ments ; and the other is a side elevation of the mem- 
bers of the crank separated at their lower ends. 

The crank shaft at each end is formed with a hexa- 
gonal surface and with a reduced, threaded extremity. 
The crank is made in two parts, the inner surfaces of 
which are flat and fit closely together. The inner part 
of the crank, at its upper end, has a hexagonal opening 
arranged to fit suugly upon the hexagonal surface of 
the crank-shaft ; and the outer part of the crank has a 
threaded recess arranged to screw upun the reduced 
threaded extremity of the shaft, and to conceal the end 
of the shaft. At their lower ends the crank-parts have 
threaded openings, which, when in alinement, receive 
the threaded inner end of the pedal spindle. 

It is evident that a crank thus constructed dispenses 
with the use of nuts, and offers no projections liable to 
become entangled with the rider's dress. 

The patents on this crank are controlled by Messrs. 
Peerstone and Knudston, Room 500, Fisher building, 
Chicago, Ill, 

= +} sinaaieasiaiaai 
Waterproof Paper 

Is produced by Paul Dresen according toa French 

patent in the following manner : 











OUR MOST NOTABLE TROPHY OF THE SPANISH WAR. 
Reina Mercedes" at the Norfolk Navy Yard, 


Mix 28 parts of ordinary olive 
oil, 28 parts of rapeseed oil, and 
28 parts of linseed oil, and add 
to the mixture a solution of 8 
parts of wax in 8 parts of oil of 
turpentine. This mixture is ap- 
plied on the paper on one side 
or both sides by hand or in ma- 
chine. The paper thus prepared 
is said to remain waterproof 
longer than the waterproof paper 
now in the market.—Dampf. 


_— 
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Kindling Composition, 


The Stiddeutsche Apotheke 
Zeitung gives the following for- 
mula; Melt 300 parts of resin or 
colophony and 15 parts of raw 
paraffine with 15 parts of a fat 
oil, and add to the molten mass 
cork-flower, 100 parts; and saw- 
dust, 75 parts. After the cool- 
ing press the substance into 
briquette-shaped pieces or nar- 
row strips, 








on 
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STEAM MOTOR CARS FOR BRANCH LINES. 

In our issue of November 27, 1897, we gave an illus- 
trated description of asteam motor car built by the 
Schenectady Works for the New England Road. We 
now present illustrations of a similar type of car con- 
structed by the Baldwin Locomotive Works for the 
Cincinnati, Hamilton and Dayton Railroad. 

The body of the car is divided into three compart 
ments. Entrance is had from a platform at 
the rear end into a passenger compartment in 
which fare twelve seats with seating accommo- > 
dation for twenty-eight persons. A toilet and 
lavatory is provided at one end of the com 
partment. A door leads from this compart 
ment into the baggage 
feet in length and is provided with the usual 
From the baggage 


room. The latter is six 
sliding doors on each side. 
room a side door opens into the engine room 

By reference to our description of the Sche 
neectady car, it will be seen that the boiler was 
earried directly upon the truck, the floor of 
the rollers laid 
around the base of the boiler. In the Baldwin 
ear the boiler is carried upon the floor of the 


ear resting upon a ring of 


ear, and the steam connections to the evlinders 
are made by means of flexible metallic joints. 
The boiler is of the vertical tubular type, the 
fire passing through the tubes, and it is pro 
vided with a central tubular magazine for feed- 

ing the furnace. The grate is circular. the bars 
the and 
The coal is shaken down by a 


inelining from magazine outward 


downward. 
lever actuating a rod which passes up through 


the center of the grate into the coal, where it 
terminates in a ball. A dozen water tubes pro- 
ject down into the firebox at the juncture of 
the magazine with the bottom tube plate and 
form a kind of circular cage to guide the coal 
as it descends from the mayazine and spread it 
out evenly over the grate. These tubes are two ) 
inches in diameter, and circulation is secured 
by dropping a thin tube of iron from the top 


end of each tube. The flow of the water is up- 
ward on the outside of the circulating tubes 
and downward on the inside. 

With a view to getting rid of the steam when 
the ear is running through the streets, a con- 
denser has been placed on the roof of the car. 
It is built up of 360 thin brass tubes of 14 
inches diameter, counected with cast iron head- 
ers of such a pattern that the exhaust passes 
through the entire length of tubing and so far 
condensed that no exhaust can be either seen 
or heard. 

Two tanks, with a combined capacity of 300 





gallons, are carried beneath the car between 
the trucks. One of these supplies the feed 
water, while the other receives the water of 
condensation from the roof condenser. The 


tanks are connected, and both are thus avail- 
able to supply the feed. 

The engine is of the well-known Vauclain 
compound type, with four cylinders ; the high pressure 
eylinders being 544 inches diameter, the low pressure 


of 9 inches diameter, the common stroke being 12 
inches. The drivers are 30 inches in diameter. The 
driving mechanism is carried on frames which form 


part of the forward truck. The rear truck simply acts 
as a carrier for the rear end of the car. The ear 
itself is 32 feet 9 inches in length over all: the total 
wheel base is 16 feet 8 inches, and the driving wheel 
base is 5 feet. The boiler pressure is 150 pounds to 


the square inch. 


Stientitue American. 


the sides of the boiler, and through these pass four 
suspension rods which serve to carry the weight of the 
carat thisend. The load is transmitted through long 
coiled springs which rest in spherical seats. 


to 


rhis form of motor ear has been introduced by the 
railroads to work in competition with the electric 
trolley roads which are making such serious inroads 


upon the suburban railroad traffic. They are used on 





; : 
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THE CAB OF MOTOR CAR. 


branch lines and sections of the road where the train 
service is infrequent or light, and where it is unecono- 
mical to run asingle passenger coach with a locomotive 


of the standard type. 





6++2>- 
oro? 


Without 





Fermentation Yeast, 

Last year a large international congress of chemists 
was held in the beautiful university of the city of 
The was opened with a 
by the savant Buchner. 


classic 


Prof 


Vienna. congress 


discourse famous 
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Buchner showed by experiments in the aula of the 
university his latest important discovery in the field 
of the physiology of fermentation. According to the 
same, the yeast plants, as living organisms, do not, 
as was presumed heretofore, directly mediate the de 
composition of sugar and formation of the alecohclic 
beverages, but it is chemical substances that produce 
the yeast-cell and cause fermentation 

organic bodies can be obtained in the shape 


These simple 


of a dry powder by pressing out the yeast 
cells, filtering and evaporating. The 
ties of the new ferment are purely chemical 
Among other the 
covered substance endures continued heating 


proper- 


characteristics, newly dis 


without losing its fermentative power. Con- 
interesting facts, new and iim 
the fer 
Since chemistry is 


sidering these 
portant possibilities are opened up to 
mentation industry con 
tinually becoming more perfect and productive 


in the field of synthesis, it 18 to be expected 


with certainty that in future this isolated 
chemical ferment will also be produced arti 
ficially, and that with the knowledge of this 


body further discoveries of 


known substances will follow. 


similiar as yet un 


Moreover, expe riments which have been con 


ducted with other micro-organisins, in ad 


dition to Buchner, justify the pre 


the 


those of 
that the 


pathogenous bacteria in the diseased organism 


sumption specific activity of 


is a chemical process. Bacteria multiply very 
rapidly, if conditions essential to life are favor 
able, the most heterogeneous substances bring 
ing about decomposition in the organs of the 
body. somewhat simiiar to the processes ol de 
composition in fermentation, 

The bacillus of diphtheria, for instance, is 


known specific which 


enters the circulatory system of man from the 


to produce a poison, 
place of infection and causes a fatal sickening 
of the whole body 

With other germs, such as those of cholera, 
the products of change of matter forming in 
the digestive tract by the activity of the cholera 
the 
different but likewise typical disease 
Behring, Kit 


vibriones constitute starting point of a 


In the same manner in which 
asato, and others have prepared anti-toxines 
against these toxines of the inciters of infection 
have serum preparations by 


and produced 


means of animal vaccination, it will be the 


mission of chemistry to isolate these assimila 
tion products of micro-organisms which bring 
about the decay of complicated organic struc 
tures, and to produce them synthetically in 
chemical laboratories 

On the other 


process which will solve the problem of pro 


hand, science wili discover a 


ducing suitable antidotes for all malignant 
infections, while the harmless artificial assimi 
lation products of micro-organisms mnay be em 
ployed for perfecting various products of trade 
Technische Berichte. 
>-e-s« 
Holmes’ Comet, 


and industry 


A telegram has been received at the Harvard College 
Lick 


Holmes was observed by 


Observatory from Prof. J.E Keeler, of Observa 
tory, stating that the comet 
Perrine on Junel0. The 


covered by Holmes in London, November 6, 1892, and 


comet was originally dis- 
has a period of about seven years. By January 12, 1898, 
it had faint, but on 16 it 
found to 


become very January was 


have 


undergone a re- 





In the prelimin- 
ary trials of the 
ear it was run for 
38 miles without 
any attention to 
the fire, the coal 
magazine feeding 


the furnace with 
great regularity. 


miles 
out of the 38 were 
run at a speed of 
42'¢ 
hour. 
lt should be 
mentioned that in 
order to avoid 
transmitting the 
of the 
engine to the ear 
a novel system of 
suspension has 
been adopted for 
the forward end 


Seventeen 
j 


miles per 


vibrations 





of a similar car 
built for the De- 
troit and Lima 
Northern Rail- 
road. Four heavy . \ 


lugs are attached 
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STEAM MOTOR CAR FOR SUBURBAN SERVICE. 


markable change, 


utbarst of 


au 0 
light having oe 
curred It re 


sembled a bright 
nebula 


the 


planetary 
of about 
seventh magni 
tude, the nucleus 
being at first hazy 
but afterward be 
eoming sharper 
and about as 
bright as a stat 
of the eighth 
magnitude. 
soe 
EXTENSIVE de 


posits ot bauxite 





have been dis 
covered in New 
South Wales. As 


this is one of the 
best raw waterials 
for the 
ture of aluminum, 


manufac 


the deposits Will 
probably be of 


yvaiue,. 
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THE SNAKE DANCE OF THE MOKIS.—I. 
BY GEORGE WHARTON JAMEs.* 

In five of the seven villages of the Hopi—improperly 
termed the Moki —there occurs, every other year, the 
most wonderful religious ceremony known. It is con- 
ducted with deecrum, dignity, and reverence, and yet, 
to wanv white onlookers, it seems wild, thrilling, 
chaotic, and disorderly. Having witnessed the cere 
mony eight times, and four times having been ad 
mitted to the secret kivas, or underground sacred 
chambers of the two fraternities who conduct the 
dance, I feel at liberty to speak of its religious char- 
acter, the dignity with which it is performed, and to 
suggest the only point of view from which the visitor 
way obtain the right understanding of its mysteries. 

The province of Tusayan is situated in northern 
Arizona, about one hundred miles due north of the 
town of Winslow, on the line of the Santa Fe Railway. 
This province was first exploited by Ensign Tobar, of 
Coronado’s foree, after the ‘“‘ Seven Cities of Cibola” 
had been discovered at what we now know as Zu 
This was 350 vears ago. There have been changes in 
the valleys and their locations in that time, but the 
number of the cities is still seven, and the general 
characteristics but slightly altered. The seven villages 
are located on three mesas, or tongues of land, which 
are thrust out from the main plateau into a sandy 
plain, through which, in the rainy season, a stream 
meanders to lose itself in the sand. The easternmost of 
these three mesas is generally known as the “first 
mesa,” on account of its nearness to Keam’s Canyon, 
which for many years was practically the only known 
gateway into the Hopi region On this first or east 
mesa are the three towns of Tenea, Sichomavi, and 
Walpi, the latter being the best known town of the 
provinee, the one most visited by the whites, and, 
onsequently, the one that seems to be the most civil- 
ived. Itisthe only village on this mesa where the 
(on the middle mesa, about nine 

This mesa 
is not a level, rocky plateau, as are the eastern and 
western mesas. It is divided into two parts, in the 
western portion of which is the town of Shimopavi, 


snake dance oecurs 


miles to the west, are three more villages 


and from which a deep sandy ravine must be crossed 
ere the eastern portion is reached, on two distinct ter- 
races of which are Mashonguavi and Shipauluvi. On 
the western or third mesa is the largest of all the Hopi 
villages, Oraibi, and all these four villages of the two 
their own celebration of the 


snake dance every other vear 


westernmost mesas have 


This dance alternates in each village with the Le- 
lentu, or flate ceremony, so that, if the visitor goes on 
successive years to the same village, he will see one 
year the snake dance and on the following year the 
Lelentu but if be alternates his visits to the different 
villages he may see the suake dance every year, and, 
as the ceremonies are not all held simultaneously, he 
may witness the open air portion of the ceremony, 
which is the snake dance proper, three times on the 
even years and twice on the odd years. For instance, 
this year, 1899, it will oceur at Walpi and Mashon- 
guavi; next year, at Oraibi, Shipauluvi, and Shimo 
pavi 

The H pi are keen observers of all celestial and ter 
restrial phenomena, and, as soon as the month of Au- 
gust draws near, the snake and antelope fraternities 
meet in joint session to determine, by the meteorologi- 
eal signs with which they are familiar, the date upon 
which the ceremonies shall begin. 

This decided, the public crier is called upon to make 
the announcement to the whole people. Standing on 
the housetop, in a peculiarly monotonous and yet 
jerky shout he announces the time when the elders 
have decided the rites shall commence. Sometimes, as 
at Walpi, this announcement is made sixteen days be- 
fore the active ceremonies begin, the latter, iu all the 
villages, lasting nine days and terminating in the popu 
larly kuown open air dance, after which four days of 
feasting and frolic are indulged in, thus making. in all. 
twenty days devoted to the observance. 

But for all practical purposes nine days covers all the 
ceremonies connected with it. 

At Walpi, on the first of the nine days, the first cere 
of the “setting up” of the antelope 
This is an interesting spectacle to witness, as at 


mony consists 
altar. 
Waipi the altar is more elaborate and complex than in 
It consists, for the greater part, of 
a mosaic made of different colored sands, in the use of 
These 
First a border is 
made of several parallel rows or lines of different colors. 
Within this border, clouds are represented, below 
These lines figure 
the lightning, which is the symbol of the antelope fra- 
ternity. Two of these zigzags are male, and two 
female, for all things, even inanimate, have sex among 
In the place of honor, on the 
edge of the altar, is placed the “ tipoui,” or palladium 
This consists of a bunch of feathers, 
fastened at the bottom with cotton strings to a round 


any other village 
which some of the Hopi are very dexterous. 


sands are sprinkled on the floor 


which four zigzag lines are made. 


this strange people. 


of the fraternity 


* The photouraphbe are by Mr. James. It ie not possible to print all of 
the engravings in the present iseue; the reader is referred to the second 


article, 


Scientific American. 


piece of cottonwood. Corn stalks, placed in earthen- 
ware jars, are also to be seen, and then the whole of 
the remaining three sides of the altar are surrounded 
by crooks, to which feathers are attached, and bahos, 
or prayer sticks. It was with great trepidation I dared 
to take my camera into the mystic depths of the ante 


lope kiva. I had guessed at foeus for the altar, and 
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Copyrighted, 1898, by G. Wharton James. 
Snake Altar God. 


when I placed the camera against the wall, pointed to- 
ward the sacred place, the antelope priests bid me re- 
move it immediately. I begged to have it remain so 
long as I stayed, but was compelled to promise I would 
not place my head under the black cloth and look at 
the altar. This 1 readily promised, but, at the first 
opportunity, when no one was between the lens and 
the altar, I quietly removed the cap from the lens, 
marched away, and sat down with one of the priests 
while the dim light performed its wonderful work on 
the sensitive plate. The photograph here reproduced 
is the result. 

The other ceremonies of general interest which oc- 
cur during the underground secret rites are the singing 
of the sixteen dramatic songs, and the washing of the 
snakes. The sixteen songs are a kind of Moki Edda or 
Book of Hopi Genesis. Snake and antelope priests meet 
solemnly in the kiva of the latter. The chief priests 














Copyrighted, 1808, by G. Wharton James. 
Old Woman at Walpi. 


THE SNAKE DANCE OF THE MOKIS,—I. 


take their places at the head of the altar, and the oth- 
ers line up on either side, the snake priests to the left, 
the antelope to the right. Kneeling on one knee, the 
two rows of men, with naked bodies, solemn faces, 
bowed heads, no voice speaking above a whisper, de- 
mand respect for their earnestness and evident sinceri- 
ty. Toone unacquainted with their language and the 
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meaning of the songs, the weird spectacle of all these 
nude priests, kneeling and solemnly chanting in a 
sonorous humming manner, their voices occasionally 
rising toa grand crescendo, speedily to diminish to a 
thrilling pianissimo, produces a seriousness wonder- 
fully akin to the spirit of worship. 

The meaning of the songs, when their burden is 
etndied, is that they give the legendary lore of the 
snake and antelope fraternities as to the origin of their 
aucestry and the methods the gods instructed them to 
follow in order that they might be blessed with rain 
and fertilization of their crops and productiveness 
among their herds. Listen toa brief summary of these 
interesting songs. 

The Zunis, Mokis, Piutes, Coconinos and white men 
all made their ascent from the lower world to the 
earth’s surface through a portion of Pisis-bai-ya (the 
Grand Canyon of the Colorado River), near where the 
Little Colorado empties into the mainriver. As the 
various families emerged, some went north and some 
south. Those that went north were driven back by 
fierce cold which they encountered, and built houses 
for themselves ata place called To-ko-nd-bi. But, un- 
fortunately, this was a desert place where but little 
rain fell, and their corn could not grow. In their pa- 
thetic language the Hopi say *‘ The clouds were small 
and the corn weak.” The chief of the village had two 
sons and two daughters. The oldest of these sons, 
Tiyo, resolved to commit himself to the waters of the 
Colorado River, for they, he was convinced, would 
convey him to the underworld, where he could learn 
from the gods how always to be assured of their favor. 

(This idea of the Colorado River flowing to the 
underworld is interesting as illustrative of Hopi rea- 
soning. They said, and still say, this water flows 
from the upperworld in the far-away mountains, it 
flows on and on, and never returns, therefore it must 
go to the inner recesses of the underworid.) 

Tiyo made for himself a kind of coffin boat from the 
hewed-out trunk of a cottonwood tree. Into this he 
sealed himself and was committed to the care of the 
raging river. His rude boat dashed down the rapids, 
over the falls, into the secret bowels of the earth (for 
the Indians still believe the river disappears under 
the mountainous rocks) and finally came to a stop. 
Tiyo looked out of his peepholes and saw the spider 
woman, who invited him to leave his boat and enter 
her house. The spider woman is a personage of great 
power in Hopi mythology. She it is who weaves the 
clouds in the heavens, and makes the rain possible. 
Tiyo accepted her invitation, entered her house, and 
received from her a powder which gave him the power 
to become invisible at will. Following the instruc- 
tions of the spider woman, he descended the hatch- 
like entrance to Shi-paé-pu, and soon came to the 
chamber of the snake-antelope people. Here the 
chief received him with great cordiality, and said : 


** T cause the rain clouds to come and go, 

And I make the ripening winds to blow; 

I direct the going and coming of all the mountain 
animals. 

Before you return to the earth you will desire of me 
many things, 

Freely ask of me and you shall abundantly re- 
ceive.” 


For a while he wandered about in the underworld, 
learning this and that, here and yonder, and at last re- 
turned to the snake-antelope and snake kivas. Here 
he learned all the necessary ceremonies for making the 
rain clouds come and go, the ripening winds to blow, 
and to order the coming and going of the animals. 
With words of affection the chief bestowed upon him 
various things from both the kivas, such as material of 
which the snake kilt was to be made, with instrue 
tions as to its weaving and decoration, sands to make 
the altars, ete. Then he brought to Tiyo two maidens, 
both of whom knew the snake-bite charm-liquid, and 
instructed him that one was to be his wife and the 
other the wife of his brother, to whom he must convey 
her in safety. Then, finally, he gave to him the 
‘“‘tipoui,” the sacred standard, and told him, “ This is 
your mother. She must ever be protected and re- 
vered. In all your prayers and worship let her be at 
the head of your altar or your words will not reach 
those above.” 

Tiyo now started on his return journey. When he 
reached the home of the spider woman, she bade him 
and the maidens rest while she wove a pannier-like 
basket, deep and narrow, with room to hold all three 
of them. When the basket was finished she saw them 
comfortably seated, told them not to leave the basket. 
and immediately disappeared through the hatch into 
the lower world. Tiyo and the maidens waited, until 
slowly a filament gently descended from the clouds, at- 
tached itself to the basket, and then carefully and 
safely drew Tiyo and the maidens to the upperworld. 
Tiyo gave the younger maiden to his brother, and then 
announced that in sixteen days he would celebrate the 
marriage feast. Then he and his betrothed retired to 
the snake-antelope kiva, while his brother and the 
other maiden retired to the snake kiva. On the fifth 
day after the announcement the snake people from 
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the underworld came to the upperworld, went to the 
kivas, and ate corn pollen for food. Then they left 
the kivas and disappeared. But Tiyo and the maidens 
knew that they had only changed their appearance, 
for they were in the valley in the form of snakes and 
other reptiles. So he commanded his people to go into 
the valleys and capture them, bring them to the kivas 
and wash them and then dance with them. Four days 
were spent in catching them from the four world quar- 
ters; then, with solemn ceremony, they were washed, 
and,j while the prayers were offered, the snakes 
listened to them, so that when, at the close of the 
dance, where they danced with their human brothers, 
they were taken back to the valley and released, they 
were able to return to the underworld and carry to the 
gods there the petitions that their human brothers had 
uttered upon the earth. 

This, in the main, is the snake legend comprised in 
the sixteen songs which are sung with many interest- 
ing and dramatic episodes. The youth and the maidens 
are represented, the snake-antelope priest of the lower 
world giving the instructions to Tiyo which were for- 
ever after to be the salvation of his people's land from 
drought and famine. Henee the keen interest and 
sacred energy displayed by all the priests as they sing, 
and sing again, and yet again, the songs of their fore- 
fathers. 

The catching of the snakes foreshadowed in the 
snake legend is faithfully carried out each year by the 
snake men. After earnest prayer, each man is provided 
with a hoe, a snake whip, consisting of feathers tied to 
two sticks, asack of sacred meal (corn meal especially 
prayed and smoked over by the chief priest), and a 
sinall buckskin bag, and on the fourth day after the 
setting up of the antelope altar they go out to the 
north for the purpose of catching the snakes. Famil 
iarity from childhood with the haunts of the snakes, 
which are never molested, enables them to go almost 
directly to places where they may be found. As soon 
as a reptile is seen, prayers are offered, sacred meal 
sprinkled upon him, the snake whip gently stroked 
upon him, and then he is seized and placed in the bag. 
In the evening the priests return and deposit their 
snakes in a large earthenware olla provided for the oc- 
easion. I should have noted that before they go out 
their altar is erected. This varies in the different vil- 
lages, the most complete and perfect altar being at 
Walpi. At Oraibi the altar consists of the two wooden 
images—the little war gods—named Pii-ti-kon-hoy-a 
and Pal-un-hoy-a; and in 1898 I sueceeded, with con- 
siderable difficulty, in getting into the snake kiva and 
making the accompanying photograph of these gods. 
The smal! figures on each side of them are hunting 
fetiches made of stone, and the snake bags may also 
be seen. 

This catching of the snakes occupies four days, one 
day for each of the four world quarters. 

Then on the noon of the ninth day the ceremony of 
washing the snakes takes place in the snake kiva. This 
is such an exciting and thrilling ceremony that I will 
leave its description for the next article, in which also 
the publie snake dance will also be described and pic- 


tured. 
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The Fossil Deposits of Wyoming. 
BY L. P. GRATACAP. 

The recent announcement in the public prints of the 
discovery of a gigantic extinct animal in Wyoming, 
whose proportions are sufficiently astounding to meet 
the sensational requirements of the most ad vanced jour- 
nalisin, has excited popular interest in the remarkable 
desposits of the Mesozoic age in Wyoming and renewed 
curiosity in the strange animal remains they contain. 
This colossal beast is described in one paper in the fol- 
lowing terms: ‘* It is the complete petrified body of an 
animal weighing 40,000 pounds, The bone monster is 
a relic of the Jurassic age, 130 feet long, 35 feet high at 
the hips, and 25 feet at the shoalders.” The further 
statement is made that the management of the Union 
Pacific Railroad, in its creditable anxiety to “ trans- 
port the great fossil to a less obscure place,” is willing 
to place its facilities at the disposal of science. The 
dimensions here given are certainly staggering and some 
doubt may be reasonably indulged in as to the abso- 
lute accuracy of the relations of length and height, 
but they clearly reveal the reptilian nature of the crea- 
ture Prof. Reed has found, and place it among the 
great dinosaurs, the prevalence of whose remains in 
the Cretaceous and Jurassic inland seas of Wyoming 
has been so clearly established. The dinosaurs were 
land animals or lived amphibiously on land and in 
fresh water swamps, possibly even along the margins 
of the salt oceans ; their limbs were unadapted for 
swimming, and curious developments of horns brought 
their cranial structure into Indierous resemblance, in 
some instances, to that of the rhinoceros. They be- 
longed toa rather highly developed class of reptiles, 
though, as Marsh has shown, their order of intelligence 
was low. 

They flourished from the Triassic to the Cretaceous, 
and in Wyoming have been exhumed in surprising 
numbers, and with dimensions that seem incredible, 
while the Laramie Cretaceous, to which zone this 
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latest newspaper marvel may be referred, has been dis- 
tinguished for its possession of their skeletons. In the 
University of Kansas an immense skull of one of 
these anomalous beasts decorates a shelf in the mu- 
seum, with horns over three feet in length on the top 
of the head, while another, a foot long, gives facial 
prominence to its nose. This skull is seven feet long, 
five feet wide and five feet high. A thigh bone of one 
of these pleasing ornaments of a past age measures 
over six feet in length, and the monster weighed 11,000 
pounds. This individual, with its covering of flesh, 
must have formed a generous burden for the quaking 
earth it walked over when, in the remote period it now 
signalizes, it wandered along the margin of an inland 
sea. 

The range in size of the dinosaurs is interesting, the 
smallest being computed to equal a cat in size, while 
the largest have in linear extent measured over sixty 
feet. Prof. Marsh has created three great divisions 
into which these animals may naturally be grouped, 
the Theropoda or the carnivorous forms, and the Sau- 
ropoda and Predentata, the herbivorous members, the 
last being again split up into three separate suborders, 
of which the first (Stegosauria) includes dinosaurs pro- 
tected by dermal plates, the second (Ceratopsia) those 
bearing horns, and the third (Ornithopoda) forms that 
‘*‘in shape and structure most nearly resemble birds.” 

These wonderful creatures seem to have begun their 
course of development in the early Triassic, to have 
widened their areas of habitation and their structural 
variety in the Jurassic, and attained in the Cretaceous 
an amplitude of specialization prophetic of their de- 
cline, for, with the close of this period, they disap- 
pear from the surface of the earth. They had a wide 
range, being found in South America, extensively in 
North America, and in Europe, Asia, Africa and Aus- 
tralia. Such explorations as are now enlisting scien- 
tific attention throughout the world and such especially 
as are fostered in this country, will more and more re- 
veal the affinities and features of this most strange 
family, and delight the imagination with closer views 
of that portentous fauna of the Mesozoic day. 

It is so customary to look to the West for the revela- 
tions of vertebrate paleontology that few of the pub- 
lic realize that along the shores of Connecticut and in 
the interior of New Jersey, when the Triassic ocean 
was forming its deposits over both those States, dino- 
saurs were moving their unwieldy bodies, leaving the 
traces of their presence in the so-called “ bird tracks,” 
those tri-dentate impressions in sandstone which are 
so commonly seen in our museums. Indeed, in the 
Triassic sandstone of Connecticut, in 1818, one of the 
first discoveries of the skeleton of a true dinosaur was 
made, remains in part now preserved in the museum 
of Yale University. Again, bones of a dinosaur were 
found in Lehigh County, Pa., in 1847, and later in 
Prince Edward Island, Canada. 

But the paradise of the collector has been in the 
West, in the Rocky Mountain region, where the 
remains are abundant and wonderfully preserved, and 
where the classification of the family has been made 
possible by the number of forms discovered. 

Here at Lake Como, Wyoming, the celebrated 
Atlantosaurus beds are found, yielding hundreds of 
individuals, and one species (Atlantosaurus immanis, 
Marsh) which possibly attained the length of 80 feet. 
In Colorado, in South Dakota, in Kansas, the Jura- 
Triassic and Cretaceous areas also yield up to the zeal 
and patience of science their marvelous contents of 
fossil bones, entire skeletons, and huge or grotesque 
skulls, 

But while from their more complete exposition the 
dinosaurs of these Mesozoic beds in the West rivet the 
attention of the student accompanying them were 
numerous representatives of allied groups of animal 
life, and the picture of exuberant fertility in faunai 
rariety would be very incomplete without allusion to 
these associated forms. Birds of the Hesperornis type, 
wingless, weasuring six feet from point of bill to the 
tip of the feet. with small conical teeth set firmly in the 
jaw, and aquatic in habit, were then moving in the 
shallow bays or estuaries, while through the air birds 
of the Ichthyornis type were swiftly passing, their 
habits of life in preying upon fish bringing them in 
nuwbers to the shore line of the continent. The huge 
Masasaurs, marine lizards, attaining a length of forty 
feet, then dashed through the waters, chasing fish, or 
engaged in savage duels, the traces of whose ferocity 
can yet be distinguished, according to Prof. Williston, 
in the exostosial growth in their skeletons. Turtles 
moved sluggishly along the shores of the Cretaceous 
continent or basked motionless upon the surface of the 
sun-heated bays. The picture which science in its ret- 
rospective glance can thus summon to our eyes sur- 
passes the most weird dreams of fancy, and impresses 
the mind more and more profoundly with the mystery 
of that progression of life which now, in this modern 
day, seens to have reached the limit of its possible 


evolution. 
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CEMENT for tin is produced by dissolving equal parts 
of shellae and colophony in 6 parts of strong spirits of 
wine.—Neueste Erfindungen und Erfahrungen. 
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Alcoho: tn the Human System, 

Prof. W. O. Atwater, of Wesleyan University, at the 
meeting of the Middletown Scientific Asseciation on 
June 12, gave the results of experiments which he had 
recently carried out upon the effects of alcohol on the 
human system. These experiments were conducted 
with the aid of his respiration calorimeter, which we 
intend to illastrate in an early issue. Sensational ac 
counts of the experiments have appeared in newspa 
pers from time to time, but Prof. Atwater in his pape: 
gave, for the first time, an authentic account of certain 
of his experiments which were conducted under the 
auspices of a committee of fifty for the investigation of 
the drink problem, The special object of the experi- 
ments was to determine the nutritive value of alcohol. 
Pure alcohol was administered with water or coffee. 
Sometimes it was also given in the form of brandy or 
whisky, wine or beer. The alcobol was taken with 
the ordinary diet. The amount consumed was equiva 
lent to 24g ounces of absolute aleohol or 5 or 6 ounces 
of average commercial liquor. It was found that the 
alcoho! was oxidized as completely as bread, meat, or 
other form of food. In the oxidation all of the poten 
tial energy of alcohol was transformed into heat and 
muscular work, that is to say, the same use was made 
of alcohol as that of ordinary food materials. The 
alcohol protected the material of the body from undue 
consumption as effectively as the corresponding amount 
of sugar, and stareh. Alcohol, like the fats, starch, and 
sugar, does not form tissue, but it yields energy. To 
express it popularly, it serves as fuel for the system. 
Prof. Atwater was careful to explain that his experi 
ments were simply to get at the real facts in the case. 
Of course the conclusions which he deduces are not to 
be considered as advocating the use of alcohol. At 
the same time, it is no more than fair to state that the 
results of scientific experiments and the latest researches 
tend to show that alcohol is not a poison, but is a food. 

—- — + - 
The National Export Exposition at Philadelphia, 

The National Export Exposition to be held in Phila- 
delphia from September 14 to November 30, 1899, will 
occupy over sixty acres of ground. The site is admira, 
bly adapted for exposition purposes, being within a 
short ride of the City Hall. The main building is 1,000 
feet long and 400 feet wide. It includes three pavilions 
two stories in height and a spacious auditorium with a 
seating capacity of 5,000. In this auditorium the ses 
sions of the International Commercial Congress will be 
held and concerts will be given. The pavilions are 
constructed of bricks and structure steel and are each 
90 by 880 feet. The walls of the main building are cov- 
ered with “staff.” and the cornices are made of the 
same material. A broad driveway will skirt the main 
building. A spacious promenade dotted with Japanese 
pagodas containing rustie benches will encircle the 
wain building. Wide walks will be laid to the de 
tached structures containing special exhibits. A special 
track will be provid: d for automobiles. The grounds 
will be neatly laid out, and the space has been so util 
ized that large crowds can be handled with safety and 
convenience. The power .house measures 58 by 190 
feet and is sitnated on the river side of the grounds 
and has a flat roof which will be utilized as a roof gar 
den. 


American Pipe in Russia, 

The city of Odessa, Russia, is now engaged in in- 
creasing its municipal waterworks. The Russian au 
thorities gave the contract for the iron pipe to an 
American firm. The French Ambassador at St. 
Petersburg asked to have the contract taken away 
from the American firm to be given toa Freneh firm 
on the extraordinary grounds of the close relationship 
between Russia and France. It is strange to say that 
the Russian Foreign Office took the matter up, and 
the Governor of Odessa was ordered to investigate and 
see what could be done. He was obliged to report 
that the town refused to change its arrangements, as 
they were quite satisfied with the American contract 
The French Ambassador then asked that the specifica 
tious be changed so that the French pipe could be 
used, but the town again declined to do this on the 
ground that the best engineers favored the shape called 
for in the specifications, which was the shape used by 
the Americans. American pipe is now well known all 
over the world and our exports of pipe are constantly 
increasing. 

— >+e+e — 


WE have received the Annual Report of the Ameri 
can Museum of Natural History for 1898. The frontis 
riece shows the building which will be entirely finished 
in afew months. The entire front is now practically 
completed and shows one of the most imposing facades 
possessed by any museum in the world. The report 
of the President shows that the Society is in a very 
flourishing state, and that it has accomplished much 
for American science. A number of well-selected half- 
tone engravings are inserted, and the report gives a 
list of members, additions to the library, connections, 
etc. Work is now proceeding on three distinct sections 
of the building at the same time. 
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THE LINES AND CONSTRUCTION OF THE YACHT 
* COLUMBIA.” 

Designer Herreshoff has never been known to take 
a retrograde step. Each yacht that he has turned out 
in any class has been faster than its predecessors, and 
we have every confidence, therefore, that ** Columbia” 
In an article pub- 


will be superior to ‘* Defender.’ 

lished in the Proceedings of the United States Naval 
Institute. in 1897, on the subject of the yacht * De- 
fender Naval Constructor Hobson (now of “ Merri 
mac” fame) says 


“The idea that gives the distinguishing feature to 
this advanced type is the realization of extreme sail- 
carrving power! from a great metacentric height—ini- 
tial and under inclination—realized from the disposi- 
tion of weights. The great metacentric height, and 
consequent sail-carrying power, is derived more from 


the element of weight than from the elements of form. 
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the center of displacement of the hull proper is 
raised, while at the same time, as we have just seen, 
the center of gravity of the lead is lower. These 
changes, coupled with an increase of over a foot in 
the beam, will evidently enable the new boat to carry 
a heavier press of canvas than the * Defender.” At the 
same time, although her beam is greater, the lines of 
the ‘‘Columbia,” because of her greater length, are finer 
than those of the older boat. She is froma foot toa 
foot and a half longer on the waterline and between 5 
and 6 feet longer on deck. Her overhang, both forward 
and aft, is truly enormous, being about 18 feet forward 
and 22 feet aft as against 15 feet forward and 174 feet 
aft in the “ Defender.” The lines are carried out in a 
gradual sweep that will give the boat long and easy 
sailing lines when she lies down under a press of cau- 
vas. The topsides amidship have a slight ‘**tumble 
howe” or inward inclination, but this only extends for 
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deck of wood. The wood deck does not extend to the 
outside rail, but finishes on either side at steel deck- 
stringers, which form, as it were, the chords of the 
deck trussing. The stringer is 20 inches wide amid- 
ships, and tapers to 10 inches at the bow and stern. 
Along its inner edge is a 1% X1% inch steel angle, 
and on the outer edge is riveted a steel bulb angle, 
134x8\4 inches, the bulb flange forming the rail of 
the boat. About 6 feet below the deck isa very light 
platform deck forming the cabin floor, and a series 
of 2-inch tubular steel struts extends diagonally from 
the deck beams to the side of the vessel just above the 
platform deck, the struts being fastened at each end 
to longitudinal bulb angles which extend fore and aft 
beneath the deck beams and across the frames at the 
points indicated in the drawings. About the neigh- 
borhood of the garboard strakes, where the floor 
rounds into the keel, the vessel is strengthened by a 

series of steel 
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* form than did the “ Defender.” She has a gain in dis- 
tribution of weight, due to the fact that her lead is ear- 
ried lower down, that the keel is straight and level on 
the bottom for its full length, and that the greatest 
thickness of the lead is within a few inches of its bot- 
toi, and not, as in the “ Defender,” two or three feet 
from its lowest point. This is evident from a compari- 
son of the midship section of the * Columbia.” as given 
above, with that of the * Defender.” From the same 
section it will be seen that the changes in form in the 
new boat will give her considerably more stiffness and 
power. The bilge is considerably harder, that is to 
say, itrounds with a shorter radius, the floor is flatter, 
with less dead rise, and the curve where the floor 
rounds into the keel has a smaller radius than ip 


the “ Defender.” The effect of these changes is that 


sections at frames 12 and 60, the sides flare out liberally 
on the counter and toward the bow. 

It will be evident from the drawings and our deserip- 
tion that the ‘“‘Columbia” is more completely of the 
fin-keel type than was the ‘* Defender.” The fin is nar- 
rower, the lead lower, and the body of the boat is 
wider and not so deep. 

As regards the constructional details, the drawings 
which we herewith publish speak for themselves. The 
deck beams are of bulb angle steel rolled to a special 
section, above which there is a system of diagonal 
intersecting steel straps, forming a horizontal trussing 
to distribute the lateral strains of mast and stays and 
resist the torsional and racking strains to which the 
hull is subject when in a seaway or heeling to a strong 
breeze, Above the horizontal strapping is a two-inch 


°” 


frames 27 and 25, and aft between frames 29 and 32. 
All of this work is flanged and carefully riveted and 
forms an extremely light, strong, and well-designed 
construction. The distance from the deck to the step 
plate is 6 feet 44¢ inches and frow the plate to the stem 
of the vessel about 5 feet. Ihe depth of the ‘ Colum- 
bia” at this point is therefore about 11 feet. The 
deck and hull in the wake of the mast are also stiff- 
ened by six 1}-inch round steel stanchions, three on 
each side, which extend diagonally from the mast step 
to the deck stringers which form the seuppers or water- 
way of the vacht. 

Others of our drawings show the construction of 
the rudder and the novel methods which have been 
devised for carrying the same, together with the new 
form of steering gear, which was designed specially 
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for the ‘‘Columbia.” The rudder post is about 27 feet 
in length over all. It enters the hull between frames 
59 and 60. Here it is provided with a stuffing-box 
to prevent the entrance of water. The rudder con- 
sists of bronze plates riveted upon a frame, as shown 
in the enlarged drawing, and it is 4 inches thick at 
the post and tapers to between 1 and 2 inches in 
thickness on the outer edge. To the top of the 
rudder post is attached a steering quadrant, of the 
form shown in the small drawing of the same, It 
extends to the rear and downwardly and engages a 
bevel wheel carried at the bottom of a vertical shaft 
which rises through the deck, and carries at its upper 
end another bevel wheel, which is itself in engagement 
with a bevel wheel on the shaft of the steering wheel. 
Immediately below the quadrant the rudder-post passes 
through a heavy casting which is bolted to a plate 
steel foundation and serves as a top bearing for the 
post and at the same time carries practically the 
whole weight of the rudder, which is kept in place by 
the usual pintles and gudgeons. At frames 20 and 60 
are watertight bulkheads of light plating. 

Will “Columbia” win? We can only say that she 
is a logical development and an unquestioned im- 
provement on ‘* Defender,” and ‘‘ Defender” is a few 
minutes faster than the fastest boat that has ever come 
for the *‘ America” cup. 

->+orso -— : 
SEA LION ROOKERIES OF SOUTHERN CALIFORNIA. 


BY ©, F. HOLDER. 


The fact that the authorities of San Francisco, in 
answer to an appeal from the fishermen, have begun 
a warfare against the sea lions of the vicinity, calls at- 
tention to the few remaining and very interesting 
rookeries in Southern California. A half century or 
so ago sea elephants lived in large herds on Santa 
Catalina Island, but they were utterly and completely 
wiped out of existence by the sea elephant hunters, 
who waged continual war upon them. The same in- 
fluence has been directed against the sea lion, which 
is soon destined, if not protected, to disappear from the 
Pacific coast of North America. 

One of the most interesting herds found in South- 
ern California is on Santa Catalina Island. The rook 
ery is on the extreme southeastern end, where a small 
group of rocks rise above high water and are connected 
to the mainland at low water. Here the sea lions 
make their headquarters and live unmolested, being 
protected by local rules. They number perhaps one 
hundred, and are controlled or dominated by two or 
three large bulls. The accompanying graphic photo- 
graph shows about one-half the herd on the beach in 
the month of May, when they leave the rocks and take 
to the beach near at hand, where the young are born. 
The herd is shown menacing a boat which is floating off 
the shore, the photographer being in the near fore- 
ground. 

Their actions are very interesting, and at this time 
they make vigorous protests when a fishing boat ap- 
proaches; yet they are so tame that they allow visitors 





HERD OF SEA LIONS ON 


to row within fifteen or twenty feet of them and ap- 
pear to be perfectly indifferent. Santa Catalina is 
nearly sixty miles around and offers many inducements 
for seals and sea lions at various points ; but for some 
reason they have selected this spot that is by no means 
smooth, though it can be called a lee, and is open to 
the fierce southeast gales of winter; in the summer 
and most of the year the rookery is protected. 

In view of the complaint of the fishermen of San 
Francisco that the sea lions were devastating their 
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grounds, some inquiries were made at the island men- 
tioned ; but while it was acknowledged that the one 
hundred or more sea lions consumed large quantities 
of fish, except in certain instances to be referred to, 
the animals were not considered a nuisance. I be- 
lieve, however, that the sea lions devour a vast amount 
of fish and that the fishermen do not appreciate or feel 
it, as this island is remarkably rich in its supply of 
fishes. The sea lions bask on the rocks nearly all day, 


4it 


haunt the wharf at Avalon. Standing upright at the 
bottom, with their tails resting upon it, they watch 
every movement of the angler, deftly removing his 
bait when thrown over. At other times they have 
been known to follow the boat and drive all the fish 
away which the fisherman by patient chumming had 
gathered about him. A Venetian fisherman at this 
island informed the writer that a sea lion often accom 
panied him to his gill-nets, and every few moments 











SEA LIONS BASKING. 


and at about four o’clock start out, singly or in groups, 
on a feeding trip upshore. The young sea lions, the 
yearlings and two-year-olds go in bands, and often 
make their trip apparently for pleasure. They enter 
Avalon Bay like porpoises, swimming at the top of 
their speed, bounding out of the water in twos and 
threes and more, making the circuit of the bay in a 
few moments. After dark, generally from nine to ten 
or later, the large sea lions enter the bay tofeed. They 
are scavengers in a sense, feeding on any dead fish 
that may have been washed offshore or thrown away 
by the fishermen, At this time they make the little 
rock-bound bay reverberate with their barking. Bring- 
ing the fish from the bottom, they rise to the surface 
and, with violent swings from side to side, endeavor 
to tear it into pieces, in which they ultimately succeed. 
The old males are rarely if ever seen feeding in the 
daytime. 

The actions of the large sea lions in feeding here 
are most interesting, and their speed under water is 
marvelous. The writer once took as a point of obser- 





SANTA CATALINA ISLAND. 


vation a high cliff from which every object on the 
bottom could be distinctly seen, At one time a single 
sea lion had surrounded a school of sardines, so terrify 
ing them that they formed a dark ball about six or seven 
feet around, into which the seal constantly plunged, 
taking the small fry by the mouthful. The school 
was so completely terrified that they did not move 
twenty feet in an hour, remaining in the same general 


position. . 
So tame are certain sea lions that they sometimes 


descended to investigate. and literally took the fish 
from the nets as fast as they entered, rising to the sur- 
face and tossing them iuto the air in seeming derision 
and outraging every sense of propriety. Yet these 
fishermen have never made a formal complaint against 
the seals and sea lions. The reason is doubtless that 
the sea lion rookery is an attraction to tourists, and 
nearly all the fisherinen are interested in transporting 
them to the seal rocks; hence what they may lose by 
the depredations of the animals they gain again in 
exhibiting the rookery as a curiosity, charging twenty 
five cents for the trip. Yetin the opinion of the writer 
it might be well to restrict the growth of the herd by 
removing some of the males to other localities. Each 
seal eats not less than ten rock bass or white fish per 
day, which at a minimum means the destruction of 
four or five thousand fish from this region daily. 
Curiously, the best fishing ground about the island is 
within two hundred feet of the rookery, 

On San Clemente Island, twenty miles distant, there 
are two or three good sized rookeries where the animals 
are comparatively unmolested and where the schools 
of fish are so plentiful that the ravages of the sea lions 
are not felt. The writer after much difficulty visited 
the sea lion rookery on the island of San Nicolas, 
eighty miles northwest of Santa Catalina. It lies on the 
leeward side of the island and was at first in very much 
the same situation as that of Santa Catalina. Here 
there were a large number of sea lions, but the single 
lone herder of the island was doing his best to drive 
them away, and had partly succeeded by shooting 
into them with bird shot. His hut was near at hand, 
and the roaring and barking of the animals, according 
to his statement, made sleep almost impossible; he 
also said that the animals were dangerous and would 
attack any one infringing on their domain. 

On the island of Santa Cruz, one hundred miles 
north of Santa Catalina, three distinct rookeries were 
visited by the writer, one only being large. On Ana- 
capa Island there is a small rookery, and a large one 
and several small ones on Santa Rosa. in all, there 
are probably at least one thousand sea lions and seals 
on the Southern Californian islands, devouring five 
thousand pounds of fish per day—a large amount, yet 
hardly appreciable when the vast food supply is taken 
into consideration, and it will be some time before the 
sea lions will have to be destroyed to protect the fish- 
eries. 

>-0-e - 
American Exhibits at Paris, 

Space is now being actively assigned to American ex- 
hibitors, At present the allotments are tentative, and 
as soon as possible the permanent allotments will be 
made and the exhibitors will be notified of how much 
space they will have and where it will be. While no 
State buildings will be permitted, any State in the 
Union that contributes a certain amount to the. gen- 
eral fund will have a special room assigned to it in the 
national building. 

Several American attractions are planned. One is 
to be a gold column of the value of $1,000,000; an 
other will be an American trolley line, and the third will 
be a pier landing, where Americans will take steamers 
carrying the American flag for the Vincennes woods 





412 


Mesopotamian Medicine. 

Until reeently the only evidence as to the state of 
medical knowledge in ancient Babylonia and Assyria 
was derived from the list of ailments preserved in the 
so-called magical cuneiform tablets, which consist of 
conjurations against various diseases or injuries and 
the respective demons supposed to be responsible. 
Now, however, that the study of cuneiform writing 
has advanced and the number of texts published be- 
eowes mach greater, documents are coming to light 
appertaining to medical matters. An American stu- 
dent, Dr. Christopher Johnston, has paid some atten- 
his researches the follow- 
Assurbanni- 


and from 
ing are mainly derived 
pal's library have come several letters from physicians, 
of which four or five are from one name, Arad-nana. 
One of these is a report tothe king of his brother's 
A wore interesting relic is a tablet regarding 


tion to them, 


notes From 


health. 
a person who seems to have been suffering from facial 


erysipelas, though it may have been a case of ophthal- 
The letter, omitting the customary address to 
‘“All goes well in regard to that 


mia 
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the hemorrhage restrained. If it is agreeable to my 
lord the king, I will go to-morrow and give instruc- 
tions: meantime let me know how he does.” This is 
evidently an instance of a patient suffering from epis- 
taxis. External compression had been tried and failed, 
whereas plugging the nares is recommended. The 
name of another Assyrian physician, Iquisa-Aplu, is 
known because he was by royal command sent to min- 
ister to a famous general named Kudanu, who lay ill 
at Erech, and he was able to report that he had cured 
his patient.—Lancet. 


-— 
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The Unveiling of Franklin’s Statue, 

At last Philadelphia has erected an adequate me- 
morial to the great Benjamin Franklin. The bronze 
statue which was presented to the city by J. 8S. Straw- 
bridge was unveiled on June 14. The statue is the work 
of Sculptor John J. Boyle. The ceremonies were very 
imposing at the presentation, and were attended by 
the representatives of several important institutions 
and societies. Addresses were made by the United 
States District Attorney James M. Beck and Major 
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JUNE 24, 1899. 


The Current Supplenient. 

The current SUPPLEMENT, No. 1225, is of unusual 
interest both on aceount of the variety of the articles 
and their interest. ‘‘ Boston’s Free Municipal Bathing 
Plan” is a most interesting article by J. A. Stewart, 
and was referred to elitorially in our last issue. It 
describes a remarkable system of sammer and winter 
baths in use in Boston. “The Physiological Basis of 
Mental Life” is a paper by Professor Hugo Munster- 
berg. ‘‘ Women Inventors” is an article by G. E. 
Walsh. ‘‘ Mechanical Influence in Architecture ” is a 
profusely illustrated paper by G. W. Perey. “ The 
Forest Tent Caterpillar,” is an illustrated article by 
Clarence M. Weed. There are a number of other 
articles on *‘How to Figure a Chainless Gear,” ‘‘ A 
New Primary Battery Cell of Large Capacity and 
High Economy,” and ‘ Plan for the Widening of the 
East Side New York Streets.” The usual notes and 
consular matter are published. 








royalty, is as follows 
poor fellow whose eyes are diseased. 
dressing covering his face. 
undoing the bandage which held it, I 

dressing. There was pus upon it the size 
finger tip. Allis well. Let the heart of 
king be of good cheer. 


will be well.” Another letter rans thus: * 


to the patient who has a bleeding from the nose, yes- 


terday there was much hemorrhage. Th 
are not scientifically applied. They are 


the ale of the nose, oppress his breathing, and come 
Let them be placed 
within the nostrils, then the air will be kept away and 


off when there is hemorrhage. 


I had applieda 
Yesterday, toward evening, 


Within seven or eight days he 


Josiah Quincy, of Boston, 
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‘With regard 
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ee 
‘ Casting Steel in a Vacuum, 
Prof. Dewar’s success in liquefying hydrogen is 
A company has been formed with a 
capital of $150,000 to determine whether steel can be 
It is hoped, if the plan is suc- 
cessful, that the air bubbles that now cause flaws and 
weaknesses will be done away with, and that the metal 
which is produced will be wonderfully homogeneous. 
The practicability of the process is to be then tested 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 
CIRCUTT AND APPARATUS FOR 
TELEPHONES.-Cuartes T. Mason, Samter, 
The present invention is a multiple-station telephone- 


BRIDGING 
8. C, 


cireuit having af each station a nermally-closed bridge 
of the main line, including both bell-ringing magnets of 
low resistance and the armatare-coils of the generator. 
The bell- magnets are permanently in «cries with the gen- 
erator and are adapted to be shunted in signalling. The 
combination of generator and ringer parts produces in 
the permanently-briczed circuit at the anemployed sta- 
tions. a high coefficient of self-induction of great impe- 
dence to the rapidly-alternatmg voice currenta, preventing 
them from short-circuiting or becoming materially weak- 
ened by passing through the permanently-bridged circuit 


of the stations not in use 
TELEGRAPH RECEIVER OR RELAY. — José 
GaLLEeos, San Jo«#é de Gaatemala, Guatemala. Con- 


nected with an electromagnetic core is an eccentric pole- 
piece mounted to turn abont the longitudinal axis of the 
core. An armature is pivoted about an axis perpendicn- 
lar to that about which the pole.piece may turn. A cir- 
closer is controlled by the movement of the arma- 
ture. By swinging the eccentric pole-pleces on the axes 
of the reepective cores, not only are the distances of the 
pole-pieces from each other adjusted; but the distance of 
the pole-pieces from the armature is varied, thus enabling 


cuit 


the leverage of the magnetic force exerted upon the ar. | 


mature to be inc eased or decreased 





Engineering-Improvements, 
STOP-MECHANISM FOR ENGINES. Joseru 
MaTrurws, New Bedford, Mass. The stop-mechanism 
comprises a novel arrangement of a movable cylinder 
having a diaphragm against the sides of which pressure 
ean be applied from pipes communicating with a main 
preseure-pipe provided with a namber of relief-valves. 


Should it be desired to stop the engine in case of an 
accident, one of the relief-valvee is turned to close the 
main pipe to permit water to escape in order to reduce 


the presenre on one side of the diaphragm. The pres- 
eure the other side the cylinder, thus 
causing the engine valve to close, the parte being held in 


on will move 


this position until it ie desired to start the engine again. 


ROTARY ENGINE —Epwarp W. Cours, Coal 
ville. Iowa. The cylinder of the engine has oppositely. 
erranged sets of iniet and exhaust porta. The concentric 
piston rotating in the cylinder ie provided with onpo- 
sitely-arranged. lozenge sha’ e piston-heads Oppositely- 
arranged sete of epring-pressed abutments extend into 
the cylinder, and are adapted to be pressed anart or 
Sixiing cut-off valves control the 
Cams on the 


cut-off valves 


opened by the heads 
inlet of the motive agent to the cylinder 

piston-shaft control the movement of the 
\ rotatable reversing.valve’ is provided for each set of 


cylinder porte. 


Mechanical Devices, 
LOCK.—Oecan KATZENBERGER, San Antonio. Tex 
Altbongh turnblers are used in this lock, set according to 
a predetermined combination of figures with letters, the 
h can be operated from the 


holt and the lat same 


epindle when the proper combination has been found. 


The tamblers may be placed in such combination that 
bolt The 


the same «pindie. 


and latches 
The lock 
required. or it may 


tLaey will not act upon the lock 
from 


* conetrocted that no key 


my be operated 


is 


be #o made that a key can be used to operate the tum- | 


biers from the outside of the door, the key in ench in- 


stance being used inetead of a knob. 

SCALPER, GRADER, PURIFIER, AND BOLTER 
FOR FLOUR.—Apam W. Haag, Reading, Penn. In 
the apper portion of the frame of this machine a casing 
la mounted containing a scalping ecreen. A purifying- 
caning below the first-mentioned casing, communicates 
therewith and containge a screen. A rotary fan is mounted 
collect the fine ecreenings The cas- 
ings have all a gyratory motion. The flour, in passing 
from screen to screen and from casing to casing, is very 


above the ecreen to 


knoh. i 


effectually scalped, graded, purified, and bolted, the 
material too coarse for one screen being passed to an- 
other, so that at the end of its course the floar is uniform- 
ly refined 

APPARATUS FOR WEAVING.—L&on Desmarais 
and Lours Cana. Paris, France. The loom has a 
means for holding the warp-threads and a series of 
movable heddiles or needles for individually raising and 
lowering the warp-threada, the heddles being carried in 
the same plane to form a longitudinal row or series. This 
| series of needles is mounted to turn bodily about the 
| axes of rotary cylinders standing at an angle to the plane 
of the warp threads ; whereby the series of needles may 
be caused to assume a line more or leas oblique relatively 
to the direction of the warp-threads. The combination 
of the movements of the needles and of the cylinders 
enables fabrics to be manufactured which, up to the 
present, could be produced only by the Jacquard me- 
chanism, 

PRINTING-PRESS.—Joun C. Motioy, Cincinnati, 
Ohio, The inventor has endeavored to simplify the con- 
struction of job-printing presses. His press is so con- 
structed that a sheet can be simultaneously printed upon 
opposite sides, and that the feed of the paper from a 
| continuous roll may be regulated to suit any size of sheet. 
After leaving one form printed upon one side, the sheet 
| is antomatically delivered to the second form, which will 
| print upon the opposite side. While the second im- 
pression on the first sheet is being made, the first impres- 
sion on a second sheet is simultaneously made. 

WIRE FENCE MACHINE.—Mires H. Srarute, 
Lowell, Ohio. Thie machine has a base-frame which 
sapports a main frame. The main frame in tarn carries 
wire supporting and stretching devices, and a post- 
driving frame having a guide for the wires leading from 
the stretching devices. The main frame can be adjusted 
on the base frame whereby the wire stretching and guid- 
ing devices may be kept in vertical alinement regardless 
of the character of the ground-surface. 

CENTRIFUGAL MACHINE. -Frank L. Depew, 
Brookline, Mass. Mounted in a gyrating bearing isa 
spindle to which a basket is attached. A pulley is pro- 
vided, the hub of which has a flange held to the basket. 
Below the basket and above the pulley. a pulley-shield is 
mounted having a central orifice through which the 
spindle extends, whereby the spindle can gyrate with the 
basket. The pulley-shield has an upwardly-extended 
flange around the opening, running up near the flange on 
the hub of the palley. 

MECHANICAL DEVICE.—Francts K. Garr. Ham- 
ilton, Ohio. This invention is an improvement in de- 
vices having jaws, the object being to provide an arm 
or jaw of simple construction. The device comprises 
a bar on which a jaw is movable. A yoke engages 
around the bar and the movable jaw; and upon the yoke 
a clamping-head is eccentrically mounted, engaging with 
a projection npon the movable jaw. 








Rallway-Appliances, 

TIE.—Samuvet McE.rarrick, Princeton, Ky. It is 
the purpose of this invention to provide a tie which 
| holds the rails in place without the use of spikes. The 
Ue comprises two similar sections having vertical mem- 
bers arranged to abnt and formed with recesses to re- 
| ceive the rails, and overhanging lugs for engagement with 

the rail flanges, The vertical members are further pro- 
vided with elongated slots between the rail-receiving 
recesses, The slots are adapted to receive a bolt whereby 
one section may be slidably held upon the other section 
when the tie is being adjusted to the rails. 

TIE-PLATE.—Arexanper B. B. Harris, Bristol, 
| Tenn. The tie-plate has four spike holes or seats ar- 
| ranged in pairs, one pair of which is offset from the 
| alirement of the other pair. The plate is provided with 
means for fixedly anchoring it to the tie, so that when 
the plate is thus anchored to the tie, the rail may be ad- 
justed Jaterally by drawing the spikes from one pair of 
holes, shifting the rail laterally, and then driving the 
spikes in the other or offeet pair of holes. 


SAFETY RAIL-BRACE.—Jouw A. McCann, Quincy, 
lil, This combined metal brace and tie is composed of a 











flat plate having an integral tongue formed of a bent-up | 
portion of metal cut ont of the tie. A spike ie driven | 
through the opening beneath the tongue and is engaged 
thereby. The device, it is claimed, maintains a perfect 





| one beam will be tarned a greater distance than the 


other. 
STEERING MECHANISM.—Kevuspen H. Freeman, 
Fergus Falla, Minn, Above the vertical shaft of the 


‘ * } 
gage, preserves the wooden ties by preventing the rails | pyqder a horizontal shaft is mounted, having right and 


from cutting into them, and prevents the wear of the 
rails by the lateral motion of the rolling-stock. 

HOSE-COU PLING.—Watrer G. Micver and Wr1- 
uiam L. Harris, Lodi, N. Y. It isthe purpose of this 
invention to provide a hose-coupling so arranged that 
when a train parte, the brakes in the rear section 
are gradually applied to bring that section slowly to a 
stop; while the brakes in the forward section remain 
under the control of the engineer. Each member of the 
coupling has a valve, means being provided for holding 
the valves open when the members are locked together, 
and also means for allowing the valve in the forward 
portion to close completely, and the valve in the rear- 
ward portion to close partially upon separation of the 
members, 

TRIPLE-VALVE —James H. Farrect, Harrisburg, 
Penn. This triple valve for air-brake systems has a 
slide-valve with a graduating-valve therein, a slide-valve 
piston, and two auxiliary valves. One auxiliary valve is 
carried by the slide-valve and the other by the stem of 
the slide-valve piston. Taese auxiliary valves control a 
communication between the train-pipe and the auxiliary 
reservoir to recharge the latter to full train-pipe pressure 
at the time the brakes are applied. 

RAILWAY-INDICATOR.— Mark Morrow, Perci- 
val, lowa. The indicator is designed to be used to dis- 
play announcements of changes in ticket-rates, sched- 
ules, and the hke, at railway i The app is 
provided with an apron or sheet of canvas attached to 
and held stretched between parallel rollers, so that it 
may be wound from one to the other in order to bring 
into view cards or sheets bearing the announcements. 





Miscellaneous Inventions, 

SHOE-LACE FASTENING.—Morais H. Lipman, 
Manhattan, New York city. The invention provides a 
shoe that may be quickly and conveniently fastened with 
a single lace, manipulated with one hand. This ready 
manipulation is effected by means of a peculiarly-con- 
structed eyelet. serving to receive and hold the end of 
the lace, thus avoiding the necessity of tying a knot. 

TENSION DEVICE FOR TWINE-BINDERS. — 
Orrs B. Lorsteptr, Rippey. lowa. The device ie 
adapted to be carried on the cover of the twine-box of 
binding-machines, and is designed to regulate the ten- 
sion of the twine, irrespective of variations of strain 
and of form. The means by which these ends are at- 
tained comprise essentially a grooved wheel around- 
which the twine is passed, the wheel being provided with 
a spring-preased brake-bar actuated by astop on a guide- 
plate. By means of this device the twine may be drawn 
from the box with uniform regularity, despite the varia- 
tions of the strain due to the action of the knotter. 

VALVE-REGULATOR. — Grornce W. Lampert, 
Orange, Mase. This valve-regulator for water-power 
wheels, has a cylinder in which is mounted a pixton con- 
nected with the valve to be regulated. A valve controls 
the inlet of a motive agent to the cylinder and is operated 
by an electric cirenit. A governor operates a cirenit 
closing and opening device. The speed of this governor 
is regulated by mechanism controlled by the piston, 


LET-OFF AND TAKE-UP FOR LOOMS.—Avs- 
tin J. Hanks, Wilmington, Ohio. To provide a let-off 
and take-up for looms whereby the warp is properly 
unwound or fed from the warp-beam, and the woven 
cloth is wound up on the cloth-beam as fast as required 
at a uniform tension, is the purpose of the present inven- 
tion, With the warp and cloth beams is connected a lay 
provided with an angularly-extending arm rigidly secured 
thereto and independent of the onerating mechanism. 
A shaft geared with each beam js operated by a pawl- 
and-ratchet mechanism. Flexible connections be- 
tween the arm of the lay and the pawl-and-ratchet 
mechanisms are secnrei to the free end of the arm of the 
lay at different points, wnereby the beams will be simal- 
taneously and positively operated from the lay, and 





left hand screws which receive nuts. With these nuts 
the rudder is connected. By rotating the horizontal shaft 
through the medium of a hand-wheel, the nuts will be 
either brought together or separated, turning the rudder 
accordingly. 

COUPLING AND DRAFT-CUSHIONING DEVICE. 
—Marats Fixx, Chaska, Minn. This invention is con- 
cerned with means for connecting a traveling power de- 
vice with the load to be drawn, and provides a simple 
device which can be readily connected with the source 
of power (a portable steam-engine or horses attached to 
a draft-truck) and also with the movable load (a heavy 
threshing-machine or a hay-loading device), The coup- 
ling device is so constructed that a spring-cushion 
will be introduced between the motive agent, such as a 
traction engine, and the load which it is to pull, whereby 
the inertia of the heavy load will be gradually overcome 
and danger of injuring or breaking the coupling-device 
be obviated. 

INSECTICIDE. —Etivs F. Ercunovtrz, Conway, Wash. 
The insecticide consists of flour of sulfur, carbonate of 
iron, charcoal, and biue-stone. The compound is placed 
in a hole bored into the infected tree or plant; and the 
outer end of the hole is then plagged. The insecticide, it 
is claimed, will be dissolved by the sap and circulated to 
all parte of the plant. 

PNEUMATIC PROPULSION OF VESSELS.— Wat- 
Ter Carr. London, England. The vessel to which this 
system of propulsion is to be applied has air-emission 
paseages terminating in orifices extending across the 
bow and stern. The air is uniformly distributed across 
the full breadth of the propelling surface and can be 
conducted either to the bow or stern-emission orifice for 
either forward or backward movement, and for steering. 
There are also provided induction steam and air jet ap- 
paratus, steam-generators, means of reducing the steam- 
pressure at a point between the generator, and a super- 
heater, whereby the heat necessary is supplied to main- 
tain the temperature of the steam or to increase it, not- 
withstanding the loss of sensible heat incidental to the 
reduction of presenre. 

CHAIR. — Wrxpsor O. and Eva K. Campre ey, 
Sulphur Springs, Ark. This chair is a piano-chair com- 
prising a frame in which levers connected with the seat 
are mounted to rock. A rack is secured at its upper end 
to the frame, and on the rack a sleeve is mounted to 
move and has a handle extended from its lower end. By 
moving the sleeve down on the rack, the outer ends of 
the levers will be swung upward and the seat will be 
elevated. By moving the sleeve upon the rack, the seat 
will be lowered. 

LOG-THAWING APPARATUS. —Samven W. suT- 
TERFIELY, Three Rivers, Canada. The present inven- 
tion provides an apparatus especially designed to thaw 
logs used in making paper-pulp. The apparatus has a 
casing through which the logs pass. A conveyer in the 
bottom of the casing carries the logs through the casing. 
Apertared steam-pipes discharge jets of steam upon the 
logs as they pass through the casing. Self-closing doors 
retain the heat within the casing after a log has passed. 

CARBONATING-MACHINE. — Freperick W. 
Zinesem, Brooklyn, New York city. The machine 
comprises a cylinder in which a mixing chamber is sus- 
pended inclosing a propeller-beater which mixes the gas 
and liquid, Water-supply and gas-pipes lead into the 
cylinder, In operation the liquid ander pressure will 
run through its pipe and at the same time the gas wil! be 
discharged into the water discharged from the water- 
pipes. The discharged water and gas will strike the 
beater and cause it to rotate. This rotation will mix the 
gas and water and throw the solution outward against 
screens, so that te globules will be finely broker ay m 
order to prodnce a more thorongh mixtnre. 

BELT-HOLDER. — Sotomon Scawarz, Manhattan, 
New York city. To a strip adapted to be secured wo the 


inside of the beit, wires are secured forming longitudinal! 
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guideways for a holder in the form of a plate provided 
with a slot, jaws, and a tongue. The holder ia slipped 
jongitadinally to engage the button so that the jaws 
clutch the edge of the button and prevent an up-and-down 
movement thereof and of the belt. The tongue locks 
the button and holder together to prevent longitudinal 
movement of the holder, but allows the holder to move 
longitudinally with the button on its guideways. 


SYRUP-JAR.—Joun OrnmeERop, Brooklyn, New York 
city. This invention provides a pivoted or drop syrup- 
jar especially adapted for use on soda-water fountains. 
The jar is pivoted at its faucet so that it may be moved 
inward and outward with the least possible exertion. 
The center of gravity is so placed that when the jars are 
in an upright position they will not be liable to drop 
down. 

RUBBER COMPOUND. — Josern C. Preruecky. 
Austin, Tex. This compound for repairing pneumatic 
tires consists of pure rubber dissolved in a quick-drying 
solvent, ground and slightly vulcanized rubber, and 
cotton fibers, the whole being thoroughly mixed to- 
gether in proper proportions. 

DUMPING-VEHICLE.—Tuomas Hin, Jersey City, 
N. J. The object of this invention is to protect 
the vehicle when it comes into contact with the ground 
from the usual sudden blow. To accomplish this 
object, the inventor provides a compensating curved 
upper bearing partially overhanging the lower curved 
bearing on the vehicle-frame. A rolling-shaft is at- 
tached to the body, the ends of which shaft are 
adapted to revolve or slide in the upwardly-curved bear- 
ings, so that while the body is in the act of dumping and 
changing its center of gravity on the lower curved por- 
tion of the frame, it will travel up the overhanging por- 
tion above and prevent the possibility .f the body's 
sliding on the lower carved portion of the frame and 
striking the ground with a sudden jar. 

STYLE OF MANUFACTURED TOBACCO.—Wu 
uiam A. FRETWELL, South Boston. Va. The present 
invention is designed to enabie the tobacco-grower 
to market his tobacco without the need of a manu- 
facturer’s plant and the expense and tedious oper- 
ation ordinarily incurred. The inventor omits the 
stemming, the alternate drying and drawing of the 
moisture of the lamps, and the pressing. Instead, after 
the tobacco is dipped and flavored, it is at once com- 
pletely dried while the stems are still intact, and then 
ordered by steam or dampness. The leaves are then 
folded and wrapped into neat packages. 

JUG CARRIER.—Freperick ©. Batcu, Neilleville, 
Wis. The carrier is composed of a band adjustable so 
that it can be clasped upon jug-necks of different sizes. 
Hanger-rods are connected with the band, one of the 
rods having a sliding connection with the band whereby 
it may be adjusted to correspond with the adjustment of 
the band. 

DEVICE FOR OPENING OR CLOSING GATES.— 
Patrick C. and Anruony J. Grspons, Edina, Mo. The 
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The celebrated “ Hornsby-Akroyd" Patent Safety Oii 
Engine is built by the De La Vergne Kefrigerating Ma- 
chine Company. Foct of East 138th Street. New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #&. Munn & Co., publishers, #1 Broadway, N. Y. 


8 Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 


Alok 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al) letters 
or no attention will be paid thereto. 
information and not for publication. 

Weferences to former articles 
give aate of paper and or number of question. 

inquiries not answerec 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lette: 
or in this department. each must take his turn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remaneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 





ueries 








ice. 
Winerals sent for examination should be distinctly 
marked or labeled. 





(7677) M. B. writes: 1. I have made the 
Wehnelt’s electrolytic current breaker described in Sci- 
enTiFic American and Scupriement of April 15. I 





improvements in gates provided by these inventors are 
concerned chiefly with means for opening and closing a 
gate at a distance. The means consist primarily in 
peculiarly-constracted hinges on which the gate is 
mounted to swing so that its free end may be tilted 
upward, swung into open position, and subsequently back 
into closed position. 

WINDMILL.—OreED Otsson, Ord. Neb, This wind- 
mill has no rudder. The wheel itself acts as a rudder, 
being mounted bebind the pivot upon which it swings. 
A peculiar manner of connecting the blades is employed, 
to swing their edges to the wind. A governor is pro- 
vided which controls the speed by automatically shifting | 
the vanes, The parts of the mill are all made of iron, 
so that they will not readily wear out or break, the gen- 
eral construction being also such that any blacksmith 
can substitute new parts for those which have been worn 
out or broken. 

COMBINATION ARTICLE FOR HOUSEHOLD 
USE.—Cuartes E. McLaveu.ri and Eimer H. Wos- 
rams, Kanawha City, W. Va. The combined article com- 
prises a step-ladder, an jroning-board, and a clothes-rack, 
the various parts being so constructed and arranged that 
they may be compactly folded together when not in use 
and easily and quickly arranged in proper position when 
required for use. 

BOWLING-ALLEY LIGHT AND PIN-INDICATOR,. 
—GustTavE Burkuarpt, Chicago, Il!. This appliance 
for reflecting the light and indicating the set of pins on 
bowling-alleys has its reflector-walls so arranged rela- 
tively to the light that the rays can be positively concen- 
trated within adesired radius and the burner held invisi- 
ble, The reflector has a supplemental portion or triangular 
pin set face, with light-openings for numerals correspond- 
ing in number and arranged with the set of the pins of 
the alley, so that the bowler can see how every pin is 
numbered. 


APPARATUS FOR CONTROLLING HORSES. 
ALEXANDER Wuewan, Washington, D.C. The appa- 


ratas consists essentially of a band adapted to inclose the 
legs of a horse. The band is suspended by lines from a 
frame forming a support and provided witb individual 
guides for the lines by which the band is suspended. By 
operating certain mechanism in the carriage or wagon, 
the band can be lowered to embrace the legs of the horse 
so that he cannot ran away. 








Designs. 

TERMINAL MEMBER FOR EXERCISING MA- 
CHINES. -- Ezra R. Goopriper, Manhattan, New | 
York city. This design provides a unique terminal | 
member for exercising machines, by means of which the 
cords can be effectively secured in place. 


VISIBLE PITCH MUSIC-STAFF.— Apert R. Pan 
sons, Garden City, N.Y. The leading feature of this 
design consists of variously-spaced parallel lines. certain 
of which are heavy and continuons, others of which are 
light and continuous, and still others of which consist of | 
lots. Of the dotted lines, certain are nearer to the fall 
tines above them than to the full lines below them; and 
certain are nearer to the full lines below them than to 
the fall lines above them. 

Nore.—Copies of any of these patents will be furn- 
Ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper, 


with the invariable result that the wire was destroyed, 
before my coil had been in operation ten minutes; I 
varied the distance between platinum wire and lead plate 
and the strength of the acid, with same result. 


re! i} 
or snewers shouk |} as the most authoritative 





| on the subject. 


excellent substitute can be made with starch as follows : 
Put into 3 fluid ounces of water, 35 grains of starch, and 
dissolve the starch by boiling. Then let itcool, Pour a 
suitable quantity of the solation upon the glass, and 
spread it over the glass. Lay the glass level to dry. 





NEW BOOKS, ETC. 
STARS AND TELESCOPES. A New Hand 


Book of Popular Astronomy. By 
David P. Todd. Boston: Little, 
Brown & Company. 1899. Pp. 419. 
12mo. llilustrated. Price $2. 


The volume before us is founded on the ninth edition 
of Lynn's Celestial Motions, The former book already 
covered the ground thoroughly. Dr. Todd has however 
rewritten the book and has made it one of the most 
interesting and valuable books which has ever appeared 
We note with pleasure the fact that 
the time-honored and fossilized cuts of astronomical in- 
struments have been entirely displaced by modern illus- | 
trations. There are many portraits of varying excellence 


| of execution introduced through the book, adding greatly 


to its interest, We do not know of any book which is 
so well adapted to give the average reader and the stu- | 
dent such a readable and practical knowledge of as- 
tronomy and astronomical methods as this volume, giv- 
ing a welcome relief from the time-honored and inex- 


| pressibly dry methods of presenting the subject that 


This 1s for out | 


| 


in reasonable time should | 


| volume,” 


| new methods which have been adopted, 


beget a horror of the science. 


Von LOBELL’s JAHRESBERICHTE URBER 
DIE VERANDERUNGEN UND Fort- 
SCHRITTE IN MILITARWESEN. Ueber- 


Erste Theil: 


wesen der Einzelnen Staaten. Ber- 
lin: Ernst 8S. Mittler und Sohn, 1899. 
Pp. xxxix, 546. Large octavo. Price 


paper $3.10. 

Von Libell’s annual reports have long been recognized 
reference-books on military 
affairs. In the accuracy and trustworthiness of their 
information they constitute a worthy companion to 
Braseey'’s Annuals. The present iaeve is a “ jubilee 
in which the development of the world's armies 
during the la«t twenty-five years has been described. The 
changes which have taken place during this period, the 
and the experi- 
ence which has been gained in war, have all been care- 
fully noted, This last volume will occupy an important 
position, for upon it will be based all futare reports. 


| REPORT OF THE UNITED STATES COAST 


| 


used platinum wire of several different sizes (20, 22, 26) | 


AND GEODETIC SURVEY FOR YEAR 
1897. Washington. 1899, Pp. 784. 
Maps and charts. 
Thisannual report gives an account of the work done in 
various sections of the country up to June, 1807. Some 
of the reports give illustrations of recording apparstus 


for measuring the height and duration of tides, others | 
| 


| describe the recent photographic surveying instruments 


The cure | 


rent used was the 52 volt alternating, and a one ampere | 


fuse in circuit was intact. Can you tell me where the 
fault lies ? 
stroyed by heat, melted. 
pose. 2. What is the insulating material used in the 
Wydts-Rochefort transformer described in the SuppPLE- 
MENT of January 7. 
or fluid will answer the same purpose 
know the material used as an insulating paste. 
oil would serve the same purpose. 


(7678) J. K. asks: 1. In series wound 
dynamo, is the resistance of field magnet same as that of 
armature? Isitin shunt wound’ A. The field wind- 
ing of a dynamo is based upon the magnetic flux needed 
in the machine. 2. How long at one time will ten Bun- 
sen cells connected in series run a motor? A. Till the 


| sulphuric acid has formed all the enlphate of zinc it can ; 


in other words, till the liquid is exhausted. The time 


required for this depends on the external resistance. 


A. The platinum wires were probably de- | 
They were too fine for the pur- | 


1890, or what easily procurable oil | 
A. We do not | 
Paraffine 





3. | 


How jong will the large plunge battery run the simple | 


electric motor described in “* Experimental Science’? A. 
Perbaps 6 hours, but not in a continoous service. 4, I 
have one Leclanche and three carbon cylinder batteries 
connected in series, They produce only a very slight cur- 
rent. Are they polarized? If so, how could I remedy 
them? A. Probably polarized. Rest is the cure. 


(7679) W. J. P. asks: 1. What is the 
best kind of battery to use with a Ruhmkorff coil, 1 or- 
der to get the largest possible spark from coil ? A. The 
potassium bichromate battery is, on the whole, the best 
primary battery for use with an induction coil. A very 
convenient form is described in Screnriric AMERICAN 
SupPLement, No. 782. price 10 cents. 2. How would 


| you connect two Ruhmkorff coils up to get a combined 


effect, or can it be done, one coil having a condenser and 
the other not? I have tried various connections bat I 
could not make it work properly. A. Two coils should 
be jomed in series to use them together, but this is a 
case where two are not twice as good as one. 3. My coil 
is insulated by a % inch Fullerboard tube between 
primary and secondary and by paraffined bond paper be- 
tween each layer of silk C wire of secondary. The 
edge of the paper between layers being turned up at op- 
posite sides to prevent any possibility of the high ten- 
sion wires of each layer getting together. With this in- 
sulation how large a current could I use withont injury 
to coil? 
help toward an answer to your question. The primary 
will carry any current which does not overheat it, and 


| that can be guarded against by trying it with the hand 


Begin with a small current and increase slowly till you 


| realize maximum effecte for the coil. 


(7680) M. 8S. L. asks: What is the best 
way to exhibit lantern slides (or other transparencies). 
without a lantern, I mean by placing a Jarge number in a 
frame with diffusing media between the slides and source 
of illumination. to use with or without magnifying 
lenses * A. Transparencies, including lantern slides are 
exhibited in a frame by diffusing the light through 
ground glass. If you have not the ground glass, you cn 
make one by carefal and patient work, by rubbing a 
plate of glass with fine sand and a piece of wood. An 


A. You tell nothing about yoar coil which can | 








and their use. They are commended for topographical 
work. Still another report deals with the subject of ac- 


curately measuring the Great Salt Lake basin base line | 


and includes photographs of the apparatus used, con- 
structed in euch a way as to secure measurements 
through three differently constructed metal bare, each 
acting as a check on the other, Differences of tempera- 
ture are thus equalized and an average is obtained which 
is quite accurate. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
JUNE 13, 18090, 
|AND BACH BEARING THAT DATE. 


{See note at end of list about copies of these patents. | 
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Advertising apparatus, H. Woinke ~ 
27 065 


Advertising wagon, L. L. Cornell. 

Agitating apparatus, C. 8. Wheelwright 

Air compressing and cooling apparatus, R. Berg 
Alarm. See Burglar alarm. 

Alarm mechanism for bank vaults or prison 


cellc, Wybro & Danley. .. eons 627,087 
Annealing wire or rods, apparatus for electri- 
cally, J. H. Preston. . 626,769 


Automobile, J. Schnepf...... 


Axle cap, vehicle wheel, J. Day et al. oeee -» C677 
Back pedaling brake, C. O. Barnes.. ‘ 626,800 
} mong -—? neat V. E. Doremus. 626,679 
Bag. ily Ms nate beestdscocves cvcccvercesss 626,680 
Bag holder, 4 " Hoag. . 626,701 
Bag holder. L. Kleiber 626, 788 
Battery. See Storage battery. 

Bearing, roller, A. F. Warren 27.029 


Bed frame corner connection, W. 8. P jummer 

Beer cooler, H. Reininger : 

Bench stop, B. ee 

Bicycle, F. P. Bem 

Bicycle. R. H. Hennemeler. 

Bicycle, F. W. Smit 

Bicycle seat post, A. Johnson. esees 

Bicycle shoulder brace, ie M. Taulbee.. one oy 

Bicycle support, W. H. Hart, 626,698 to 

Binder for magazines, etc., KE. . Giover........... 

Bird call, H. H. Draughom........... 0-0-6260 e cesses 

Boiler. See Steam boiler, W ater tube boiler. 

Bolt extractor, Walsh & MecArthur.. 

Book cover, E. M. a e. at 

Book, index. J. L. ¢ Montague. 

Book, manifolding, ¥. Bentel 

Booth, portable. J. W. Ernest 

Bottle. non-refillable, H. Weil 

Bottle stopper, L. H. Broome 

Box. See Oil box. 

Brake. See Back pedaling brake. 

Brake beam, F. G. Sasemib! 

Brake magnet clutch. J. B. Stewart 

Brake pipe coupling F. FE. Tanney. 

Bridge gate, draw, J. P. Cowing 

Brooch or ornamental breastpin, J. M. Rossi.. 

Broom bandle, reversible, H. Thompson 

Buggy top attachment. A. Peikert.. 

Bung, beer barrel, F.C. Opper 

Burglar alarm, electrical, C. Coleman. 

Burglar alarm system, electrical, C. Coleman. 

Burglar alarm system, electrical, H. 0. Mewaard & 

Burner. See Vapor burner. 

Button. D. M. Winans.. 

suttonholes, means for finishing, 
wort - 

Cabinet and indexer, rate, F. BE. Coates 

Calipers, micrometer, Spalding & Thurston 

Candlestick, miner's. A. W. Powell 

Car, hopper, M. Brosnan. 

Car seat. H. &. Hale 

Cars. means for operating foot boards or steps 
of open or side entering street, R. Emory 2 

Carbon, electric are, D. Bacon 

Card ornament, F. 1. Walker 

Cart or wagon, dump, J. Prinz 

Case. See Memorandum case. 











626,741 
726 S86 


- 026,885, 








Dahi & Uling 
f 





Berichte tiber das Heer- | 


| Dynamo, self regulating, M. Moskowitz 


Sate Ss 








| Cultivator, E. ¢ “hildren.. 


Cash register, J. W. Whitney 

Caster, 3. H. Kaymond 

Cellulose tetracetate, making, W eber & Cross... 

Chalker. line, J. J. Gavin 

Chandelier, H. J. Hewitt..... 

Checkrein hook or fastener, J. Meaiey.. 

Chopper. See Cotton choppe 

Chuck fur V shank drilis, neil, Cc. O. Muehbi berg. 

Churn, A. J. Slonecker. 

Cigar cos h moulding or pressing ‘apparatus, A. 
Woolf. 

Cigar holder, H. H. Coote 

Clamp. See Vehicle clamp. 

Clay cutting machine, H. B. Camp............. 

Clothes pin, Flesher & Crisler 

Cobbling apparatus, N. Mikkelsen. 

Cock, gas burner, A. Streubel.... 

Coking process ane apparatus, J. Bowing. 

Compass card, J. W. Gilhe, er 

Composition of ALN, G, Olney ‘ 

Conveyer attachment for blast or suction pipes, 
mneumatic, Miller & Nilander 
Cooler. See Beer cooler. Milk cooler. 

Copying press, B. Phelps 

Corset side steel, P. W egter 

Corset stay, L. Luckhardt. ee 

Cot, folding, J. Hock 

— chopper and “cultivator, “combined, R. 1. 
ke 





Coupling. See Brake pipe coupling. Pipe coup. 
ling. Thill coupling. 

Cover, cooking utensil, J. B. Gurney. 

Creel frame, J. P. Cronin. 

Crusher. See Rock or _- crusher. 

Cultivator, C, D, Carte 


Cupboard or refrigerator, window, V.F. Lata... 


| Curtain fixture, E. Gabe 
Curtain support, B. Bannon.. 
Cycle, C. Lippens 





| 


| Dye 


blick der Entwicklung von 1874-1898. | 





Witte & Lutek...... 
Underwood... 

Potato ‘digger 
M. Burton 


Cycle support, 

Dental appliance, C, J 

Digger. See Post hole digger 

Display rack for measuring goods, 

Display rack, ee me L. J. Burdick. 

Door check. Chase. 

Draught it, E. C. Washburn. 

Drill, See Grain drill. 

Dust pan, C. W. Richardson.. 

Dye and making same, black sulfur, 
Gussman 

and making same, 
Konig 

Dye and making same, disazo, Scholl & Heas..... 


Fuchs & 


brown yellow azo, 


Electric cable, W. 8. Smith.. 

Electric meter. E. &. Halsey 

Electric metering system, E. 8. Halsey. . 

Electric motor, R. Lundell... 

a * nese fields, dust or waterproof. casing 
for. H. Nagle 

Electric pt combined alternating continu. 
ous current system for, . Deri 

Electrical switeh, P Medar 626,918, 

Electrical switch, EF 

Electrode, W. EB. 

= and edging machine, E. & R. Cor- 
nely 

Engine. See Kock drilling engine. 
gine. Traction engine. 

Engines, apparatus for injecting fuel into com- 
bustion chambers of internal combustion, P. 
Fk. Maccalium.. 

Engines, apparatus for regulatiny admission of 
motive fluids to, y ilson 

Envelop, C. Magnuson 

Evaporating and condensing apparatus, 
Viele 


Rotary en- 


P. B. 

Evaporating device, ©. T. Joslin..... 

Evaporator, brine, T. Craney.. 

Excavating machine operated by traction, J. 

L. A. Seott ° 04 

Extrac tor. See Bolt extractor 

Eyeletting machine, J. Pusey. 

Fastening, separable, W. G. Crimmin... 

Feeding mechanism, L. C. Crowell 

Fence rail support, metallic, R. C, 
Stewart 

t ad a distributer attachment for cultivators, 

A. Sears eae 

Fifth wheel, R.'G. Lohda....... 

Filter, M. Cusick... , 

Filter, J. A. Maignen............. ; 

Filter and cleaner, W. B. Benham.. 

Filter, pressure, G. Kberhard 

Firearm stock, A. Hanson. 

Fire escape device, G. Kirschenbofer. 

Fire extinguisher, © 4 7 Saarbac h. 

Fire extinguisher, W. Forste 

Fire extinguisher, p AL. , w. i sous. eve 

Fire resistin, yer. G. Hayes... 

Fish hook, Schiaebitz.. 

Fishing, Sollapetble snag hook for, H. Slotter 


w. 


98,675 
Jr. & W. A, 


oe 
Flatirons and linen, polishing pad for, 8. J. Beck- 


Flushing tank, closet, K. B. Badiam. 

Folding and wrapping machine, LC. Crowell 

Furnace. See Straw burning furnace. 

vurpacss. feeding device for steam 
Davie 

Fernaces, ‘method of and apparatus for burning 
coal without smoke in ey 

Fuse for shells, pere —4 hy . B. Markham. 


J. 


boiler, 


Game, C. Buttgenbach 
Game, J. B. Flack 
Game. W.C. Haigh 


Game apparatus, J. H. Boig 

Garment fitter, J. B. Peyry. 

Garment holder, portable, F.C 

Garment hook, J. M. Gutibert. 

Garment supporter, F. Soady 

Gas burner incandescing mantle, Cc 
ton ° . 

Gas generator, ac etylene, Brigus & Elliott. 

(jas meter, W. Fiddes 

Gas, process of and apparatus for dehydrating, 
J. 8. Smith 

Gas, process of and 
ing, R. H. 

Gate. See Bridge. gate. 


Beal 


¥. 


appares us for manufactur- 





Fi 008 | 


| 


76 | Hammock, 1. K. Palmer.. 


| Handle bar, G. 


Gearing, H. B. Binsse 
626,950) | Generator. 
(126, 883 





Gate, A. Field. 


See Gas generator. 

Glass tumblers, manufacture of, J. B. Fonda 

Glass working machine, lL. W. Colburn. 

Grain drill, BE. Baseman. ‘ 

Grain drill shoe, T. Brennan 

Grain meter, E. A. Cram 

Grain separator, ©, BE. Bird 

Grain separator, K. Koch 

Grain separator, J i. Sturgeon 

Graphophone blanks, making, T. H. Macdonaid.. 

Grate, W. Black 

Grinding stone hanger, ¥. M. Bir 

Guns, sight mechanism for } rol 
Jeansen. 

Gutter stay and hanger strap 

Hame attachment, J. Gallogly. 


gr. 


J. H. Horan 


Linkietter 


Hammock or swing support, 
Tool bandle. 


Handle. See Broom handle 

&. Webb.. 

Handle bar adjusting device. I. Larsen ‘ 

Hat body marking machine, B. F. Danham 

Hearing instrument, K. C. M. Bowles.. 

Heater. See Hot air and hot water heater. 
lar heater. 

Heddle making machine, W. H. Gibbs. 

Hoe and rake, combined. A. A. Peart.. 

Hoist, A. B. Roney. . 

Hook. See Checkrein hook. Fish hook. 
ment hook. Log hook. 

Hook, Z. Hand. eibaes 

Hoop, G. M. Depew 

Hopple, P. W. Amlie 

Horseshoe, BK. W. Powers 

Horseshoe calk, F. D. Wiit 

Hose nozzle, E. Clift. . 

Hot air and hot water beater, E. & V. P. Adams.. 

Hotel register, J. G. A. Wander 

Husking knife, J. C, Hurton.. 


Tubu- 


Gar- 





Ice cream freezer, as... 

Inhaling age spraying apparatus, J. HL « vastord.. 

Inkstand, J. L. Otero,,...,.....++++ nas 

Insect aL: gun, W. W. Newberry eee 

Insecticide, W. L. Baton, : ee 

lroning device, G. A, McLane ; 

jroning machine, Walker & Rasmu wasn 

Jacquard machine bottom board, G Stafford 

Knife. See Husking knife. 

Knitting machine, A. Weimar. 

Lace fasteners, automatic machine for feeding. 
ingerting, and setting, J. 8. Goldbe 

Lace fasteners, automatic machine for" feeding 
=~ ~fumanaat and setting, Heinemann & Gold 
ere 

Lace fasteners, machine for enrtetnnted and set 
ting. FE. D. Heinemann 

Ladder, step, W. P. Lyke. PATE 

Lamp. P. B. Curran... : 

Lamp, M. Dreyfus. . 

Lamp. electric are, 

Lamp for incandescent 

vapor, W. 8. key. 

(Continued on page 414) 
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00D or ETAL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOG UES= 
A yl i-working Machinery. 
B— Lathes, etc, 
SENECA FALLS MFG. COMPARY, 
695 Water St., Seneca Falls, N.Y. 














POWER & FOOT) SHAPERS PLANERS. ORILLS. 
LATHE S.ireciis one? outrits To0ks 
EBASTIAN LATHE CO. 120 GULVERT ST. CINCINNAT!.O. 





THe CosurRn Patent TROLLEY TRACK 


Barn Door Hangers 


Impossible for door to jump the track. 
Very simple and cheap to apply 
G2 Send for Book. 


THE COBURN TROLLEY TRACK MFG. CO., 
HOLYOKE, MASS. 


WORK SHOPS 


or W 
out steam 


BARNES’ FOOT POWER 
MACHINERY ——— 


bids on jobs, and give 
mm the work. Machines 
Catalog Free. 











d and Metal Workers, with- 4 


power, equipped with 


w lower 
afer pront 
" tria rf desired 

WwW F.4& JOHN BARNES CO 
1999 Ruey ST., ROCKFORD ILL 


THE FORBES 
=» PATENT DIE STOCKS. 


Two and three inch pipe can 
be threaded by a boy using 
only one band on a crank 






i” Send for ilustrated catalogue 


CURTIS & CURTIS, 


No 0 Hand Machir : 
6 Garden St., Bridgeport, Conn. 


Kange to? H.&L 


WOODWORKING MACHINERY.<> 


For Planing Mills, 
Builders, Furniture 
Wheel and Spoke Makers, etc. 

i? ami Solicited 
Lilustrated 512-page Catalogue free 


to manufac 


Carpenters, 


. Chair, Vehicie, 


wreepemdence 


turers and foremen 


THE ECAN CO. 
327 to 347 West Front Street, 
__ Cincinnati, _Oxio. 


A REVOLUTION. “ors 
angles from | 
vertical to horizontal. For general and 
manufacturing pur poses, the new 
Van Norman * Duplex" Miliing Machine | 
will be found the best for the following 
reasons: It greatly increases the range 
f work; it insures greater accuracy when 
variety of cuts are required; it econo. 
mises time in performing many kirds of | 
work; it economises in fitters and cutters | 
for bolding work. Write for particulars to 


Waltham Watch Tool Co. Springfield, Mass 


IT SIMPLIFIES DIFFICULT WORK 
There are many «nique - pe In 
our Hand and ‘Pow Pipe 
Threading and C atting Vac hine 
lt bas our Standard Adjustable Quick 
Upening and Closing bie Head with 
convenient * cam” movement Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beine cut and closed instantly 
and positively Send for Catalegue. 


THE MERRELL MANUPAC- 
URING CO., 501 Curtias St., Toledo, Ohio | 

















ARMSTRONG’S No. 0 THREADING MACHINE | 
Can be atiached to bench or post. 
Desiuned for threading the} 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, | 
one tor pipe 4 to 1 inch; the 
other for pipe 144 to 2 inchea, 
inclusive Tees the regular 
Armetrong adjustable dies. Oth- 
rattractive features. Send for 
yvarticulars The Armstrong 
Mfg. Ce., 1 Centre Street, 
New York Bridge port, Como. — Cono 


A Cutter Milling Attachment 


yer execution of particular 
Our &inch Precision Lathe is fitted for 
this and Gear Cutting. No ex- 
tra belts are required as the 
friction gear at end of feed rod 
takes the place of a beit and 
cone 1 and allows the feed 


ly to stip in cas work jambing. 


Variation of feeds allowed by 


Cte 
use of change gears of lathe. 


FANEUIL WATCH TOOL CO.. Brighton. Boston, Mass. 


Best Ruling Machines, 
Hand and Power, with or without the 

BURROWS IDEAL AUTOMATIC STRIKER 

and LAPPER, | 

IDEAL BEAM STANDARDS | 
IDEAL INK FOUNTAINS, 

; ve and IDEAL CRANK, apply to 

EE. J. PIPER, Manufacturer, Springfield, Maas. 





is indispensabie for the pro: 
kinds 


f work 











PERFORATING co) 


LARGEST MANUFACTURERS 


PERFORATED METALS 
ATION F CHICAGO.uUSA 





| Oil box, EF. ¢ 
| Oven, baker's, F. Eberhart 


Lamp, incandescent vapor, R. L. errr 
Lamp socket, incandescent, (. G. Perkins 
Lasting tool, hand, I Prechette.. ° 

Lathe head, engine, W. P. Norton.. 

Lead by means of electrolysis, producing white, 
©, Luckow . 
Leather drying apparatus, W.A. McManus. 
Leather opeene machine, A. A. Chilson. 

Log hook, J. D. Vaughan..........++«++ 

£00 mm, A Gartner ee 

Loom, H. Il. Harriman..... , 

Low m shuttle box motion, H. Bardsley sese 

Loom st opping. ¢ correcting, and restarting mech- 
abism ) Kmery 

Mait drying apparatus, W. H. Prinz... 

Mandolin, RK. B. Simpson 

Mask, T. A. Walton 

Match safe, D. Knowlton (reissue) ° 

Measuring instrument, electrical, J. Wills... 





Mechanical trimmer, A. Fitzroy (26.429 

Memorandum case, B. 1. Gilman.. 26,901 

Metal plates or sheets, finishing, Ww. M. Theo- = 
627, 


Theo 


627 021, 627,022 


bak : 

Metal sheets or plates, finishing, W. M 
balc 

Metals from solution, electrolytic apparatus for 
deposition of, T. Craney 

Metallic leaf, device for applying. W 

Meter. See Electric meter. Gas meter 
meter 

Milk clarifying apparatus, C. JH Newton 626, 766 

Milk cooler and aerator, D. Cox.. 626,673 

Mill. See Windmill. 

Mitten, driving, P. W. Counselman . 

Moistening and sealing device, envelop, C. Ww 
Gaskill . 

Morphin, making alky)! ethers of, E. Kauder 

Motor. See Electric motor. 

Music leaf turner, R. Hammond.. 

Nail cutting machine, W. N. Severance 

Nail distribater, R. & P. Dineson. 

Nut wrench, J. D. Ellison. 

Washburn 


626,972 | 
H. Coe 627,062 
Grain | 


(5. U9 


626,899 
626,910 | 





Oven, portable, F. J. 8. Roberts 
Oxyhalogen salts, making, P imhoff.. 


Oxyhalogen salts, manufacture of, P. Imhoff. 627 068 
Package, storing and shipping, | E. Klein. 627 064 
Packing, pump plunger hase.... 626856 
Pad. See Writing pad 

Paddle wheel, feathering, C. C. Lee ‘ 627.085 
Painting apparatus, Cc. W. Carter. 64,7 


Paper from webs into sheets, machine for cut- 
ting, F. Meisel (reissue) 

Pastry rolling machine, W. Pratt 

Penci) holder, pocket, F. W. Everett 

Pencil or penhoider, G. E. Smith 

Pendulam escapement, gyrating, F. Gundorph 

Photographic print holder, J. G. Baker 

Photographic shutter, P. & EK. F. Walls 

Pickle. apparatus for making dry, W. D. Baker 

Pin. See Clothes pin. Pivot pin. 

Pin ring, utility, H. C. Shaw 

Pipe coupling, Smith & Lisle oes ee 

Pipe fitting, B. O. Tilden 

Pipe joint and hose coupling, Reed & Piper 

Pipe fireing or lowering machine, L. D. Mouser 

Pipe wrench, J. C. Gifford oo 


Pipes by freezing, apparatus for preventing 
. 


bursting of water, N. M. Hopkins 
Pivot pin, adjustable, L. H. L ivingston 
Plow attachment, J. W. Loviace 


Piow stock and colter steno, ¢. B. Harris.. 
Plow table attachment, T. Griffin 
Post hole digger, Avery & Juad ee 
| Potato bug destroyer, D. D. Kimberlin 
Potato digger, J. Becker 
owen papers, package for, O. L. Etnier.. 
-ower mechanism, Rogers & Cushman eocee 
io transmission apparatus, J. W Hail. yee 
Power transmitting device, J. G. Falcon....... 
Preserving fish, etc., H. W. Rappleye 
Preserving organic material, agpernses for, F. & 
G. de Kechter ee cove G26. 
Press. See Copying press. 
Press, G. B ars ones on 
Printing press, L. L. Carson. nF 
Printing press ekine appara W. Scott.¢ 
». Sixt covceee 











627,017 


Printing press, platen, ( i 
Propeller, buoyant, A. L. P. Chasies... 626,668 
Propeller, submerged feathering, Gorman & 

Post eeose ee . 626,688 
Puller. See Stalk and weed puller. Tree or vine 

yuller 
P >ulley . friction, H. Wyman... 627,084 
P uier: self-lubricating, G. Leecock 626,837 
Pump piston, G. W. Youmans.......... 627,089 


Punching machine attachment, metal, L. Wil- 
liams ees one 

Pyroxylin composition, j. Stevens 

uilting frame, W Phillips oes 

Rack. See Display a k 

Railway crossings, electric alarm signal for, Dan- 
alds & Flickinger eee 

Railway electric block system, G. Knowies 26, 

626,079, 626,980 











Ra‘tiway rail bond, electric, F. H. Daniels 

Railway rail chair, B. J. Gillies.......... 

Railway signal, J. Kasmeier..... we 

Railway switch operating mec shanism, A. W. | 


Baker coeee 
Railway track structure, F. F. Stockwell, Jr...... (26,734 


Recording tablet, W. M. Sykes oocccece 626.043 
Refrigerating apparatus. W. W Harris ‘ . 26,906 
Refrigerating car thermometer attac hment, ‘WwW. 
Turner 627,025 
Register. See Cash register. Hotel register. Tel- 
ephone registe r. 
Retinoscope, GRE. ccncaccnontegeonesteoouapes 627,011 
Ring. See Pin, ring. Wit ire ‘splic ing ring. 
Riveting tool, L. Zambonl. ..........ccccccccessceses 626,902 
Rock drilling v7 .. J.G. Leyne esseeee 626,761 
Rock driliing engine drill holding dev ice, d. @. 
(Ah ALR LICE ELE ELLIE AEE LE ANS EID . 626,762 | 
Rock or ore crusher, G. W. Wright ~ 26,955 


Roof for aaywtache, ete. , separable portabie, | E. | 

K. Cla 627,061 | 
Ropeway. i Dusedau. ‘ cecececeace GATES 
Rotary engine, J. Scott . by 70 
Rotary engine. J. Yates 
Routing machine guide. Pearson & Ross 





Safe protection system, electrical, H. F Freed 

Sand blast machine for operating on wood, H. 
Buyten . 626,749 

Saw set, jointer, and wrench, E. Noe 26, 767 

Sawing machine, D. S. Stewart.............c.0see. (26 S46 

Seat. See Window seat 

Seed drill shoe, W. Coulthard ovecesscoos . 26.672 

Selecting instrument, A. Duppler 628) Se 

Separator. See Grain separator 

Sewing machine for making eyelets, J.& W. U 
Morton . PHS 


Sewing machine for making hat nef F. “W. 
Cheetham eese 

Shade, folding, F. H. Babeock.... 

Shade holder, window, 0. M. Gawne 

Shade or curtain fixtare, L. Williams 

Sheet metal, making, E. J. Francis 

Sheet metal, manufacture of, W. M. Theobald 

Shingle planing machine, FB. H. Kruger 

= holds, apparatus for discharging coal into, 

Wrightson 

shirt neckband, 8. Deutsch 

Sign, T. Millen 

Sign, electric, C. A. Chase 

Signal. See Railway signal 

Signal, C. W. Gumbes, Jr 





626,908 


Signaling apparatus, Burger & Williams . PERS 
Sink, Ball & Vacheron . oe 627 070 
Sink trap protector. J. F. Schultheiss 627,016 
Siphon, H. W. Graham 627 068 
Sied roller attachment, F. Lahn 627,001 


Slicing machine and feed 
Mueller 

Smoke preventer. F. B. Griffin 

Sole laying machine, FE. EK. Winkley 

Sole pressing machine, BE. BE. Winkiley 

Spectacie frames, manufacturing, F 

Spindle, H. EK. Hughes 

Spittoon, fountain, W. A. Inglehart 

Spring, M. L. Senderling 


mechanism, R. G 


A Stevens... 02 >) 





. 626, oes 


Stalk and weed puller, J. Conzett 
Stand. See Toilet article stand. 
Stave, barrel, EF. M. Thompson . 26,819 
Steam boiler. F. M. Faber (26,74 


Steering mechanism, power, J. D. Williamson, 
Jr ° . 626.951 
Stocking, W. D. Huse 26,504 
Stopper. See Bottle stopper 


Storage battery and preparing electrodes there- 
fi t 





627,009 

re, A. A. Ly . 625.58 
heating, J. B. Howard . 26.997 
Stovepipe fastener, E. D. Barling. ...........sccsces 626,663 
Straps, etc., fastener fe 7. Ti i Sn cossnansneetes 626,689 
Straw burning furnace, H.C. Clay A268. HD 
Stropping machine ‘A W. Scheuber anes 627,014 
Sugar juices, apparatus for treating, E. Kohn.. 626,760 


Sulfid ores, treating flue dust and ms obtained 
from, R. Threlfall : : -. 627,024 

Switch. See Electrical switch 

Table slide, extension, A. P. Boardman 

Tank. See Flushing tank 

Tapping apparatus, main, J. Conway..... 

Teeth, artificial, W. H. Baird 

Telephone circait, Burgess & Wilder 


(Continued on page 417) 
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You can now make all 
— pneumatic system is 


This Couto causes the h : poy e aa 
s andin ‘0 slide into show pleted 
4 onde taking the selves of this 


the pipe. The 
air-cush m also prevents 

‘Hammering.’ Covered by 
U. 8. and Foreign Patents. 


train 0. 
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THE CUPRIGRAPH co., 


New Microscope for Nature Study 


and for use in_ the Examination of Ores, 
Metals, Weols, Fibre, etc. 
with 1 Ocular and 
Queen Acme No. 67 1 in. objective giv- 
ing power of about 100 ons ers, 1 of 
12 prepared slices of insect parts and soe 
interesting specimens, all in case, $16, 
t#” Ask your nearest Optician for rh 
EN & CO., Inc. 
Optical and Scientific Instrument Works, 
°. so wt nut St., Phil re: _ 


Write for Circular. h Ave., New 





and costly bursting of water pi grea 
rsed chitects, Eng ®t, ome Municipal Officials. 
ta ee £3 Artbout this system, and all house owners should avail them- 


ounce of prevention ” 
GaP" Send for Illustrated Booklet, giving full explanation and discount. 


501 E Street, Northwest, Wushtngeen, D. Cc. 


Distilled Water—100% Pure from the Sanitary Still. 


TesTIMONIALS—Physicians’ endorsements and full particulars by return mail. 


Only Still recognized by the U. S. Government. Six Styles, $10 up. 
138 No, Green 8t., Chicago. 


IGNITION OF GAS or GASOLINE 





JUNE 24, 1890. 





Burst Water Pipes a Ching of the Past 


water pipes as secure from bursting in winter as in summer. 
the only one, —— successfully prevents the annoy- 


has solved a t economic problem. 


No new house 


in season. 


DOME MANUFACTURING COMPANY, 
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. alogue ELBRIDGE vetectaiga 
MFG. CO., Elbridge, N. Y., U.S. A. 
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THE EUREKA CLIP 


The most useful article ever invented 
for the urpose. Indispensable to Law’ 
yers, Editors, Students, Bankers, Insur- 
ance ( fommamias and business men gen- 
erally. Sook marker and paper clip. 
Does not mutilate the paper. Can bé 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J. 


It gives a smooth, pliable and adhesive 

surface, and saves Belts, Power and 

Wear of Machinery Be: Also 
n Belts. 


adapted to Canvas and Rub 
ox of 12 Bars, $3.00, sent on Trial. 


Che White § Bagley o., 
Worcester, ir, Mass., u. $. A. 


NO BLACK SMOKE 


at Exhaust Pipe, Perfect Com- 
bustion, Highest 
Efficiency, Greatest 
Economy. 

Olds Mixer is 
found only on 


Olds Gasoline 
Engines. 


TON O21g 





NEVERSLIP 


TRACE MARK. 






New catal 
ust out. 
Olds Gasoline Engine Works, Box 418, Lansing, Mich. 





(Fr Motors 


Fan four blades, 9 in. diameter. 
Sent prepaid to any part of the 
U. 8. on receipt of price, 


The Carlisle & Finch Co., 


RUN BY WATER. 


$4.00 





Sixth St., Cincinnati, 0, 





mone 
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A $5 PRINTING PReess 


will 
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your 
cards, 
labels 














yress $18. Full pimnteu tmestruc- 
ue and samples free. 
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Large circ war 









LITTLE HUSTLER FAN_»# 


Five inch. Keep Coo! at desk, home and sick 


room 
anteed to run eight hours on one charge. Pul- 


ley for aa | te Nee. ” wane 
Complete with battery, $2. 

oF Send stamp for circular of 
Mi _ a outfits. Motors from 
Agents want 
count only by the dozen. 







High speed, wonderful results. Guar- 


$1 up. 
ed. Samples list. Dis- 


Knapp Electric & Novelty Co. 
131 White Street, New York. 
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Our Folding Boats are puncture proof. Galvanized stee! ribbing. For hunting, fishin 
pleasure. Walter Wellman took them on bis polar trip. 


the Yukon with them. Awarded first premium at World’s Fair. 
alogue. 4 engravings. 


exploring and famil 
jeat. rr 
Send 6c, for cat- 


Kinc FOLDING CANVAS BOAT CO., Kalamazoo, Mich. 





STABLISHED 18 | 


THE DEFIANCE “MACHINE WORKS 


y DEFIANCE OHIO,US.A 


MANUFACTURERS OF SPECIAL 
I Patios Bending Machine 
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grt LINE IN THE WORLD 
SATISFACTION GUARANT 








| ROCK DRILLS 
| AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


@ RAND DRILL CO. } 


100 Broadway, New vert. | 











| 
6 L Send for Catalogue 


¥8u USE GRINDSTONES ? 


80, we can suppiy you. Ali sizes 
sonnet and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 

al purposes. I®” Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


NICKEL 
Electro-Plating 





114,230 NOW IN USE. 
wolf Service. Little Cost. 
convenient Suppl 


so neces 

sary to any bathed th ma used in a 

bat Cath oe ny oer seems t ual advantage, in 
with wotee orcs. or 







by ts pt is as the * Moaely™ 
with hea $25.50 up delivered 
east re Rocky Moumraine Pan x4 pegnanes, 


MOSELY FOLDING 
BATH TUB ce.. 
358 “K” Dearborn 8 
CHICAGO. 
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SAVE 5S0« in lighti 
every descri 
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J. B. COLT & CO., Dert.N. 
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jon, anywhere. Any ca- 


Kon. $15 =e. 
ter Sena Send for New Catalogue. 
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Apparatus and Material 
THE 
Hanson & VanWinkie 
Co., 
Newark. S.J. 
1% Liberty St., N. Y. 
* & 2 8. Canal St. 
__ Chicago. 


Send your business card 
for 16) p. 1588 catalogue 





ENGINES, S72 WSRAR | 


The “ Wolverine ” is the only re- | 
versible Marine Gas Engine on 
the market. It is the lightest en- 
eine for its power. Requires no | j 
lheensed engineer Abso- | 
tutely safe. Manufact’d by 
WOLVERINE woren | WORKS 
2 Huren Str | 


GRAND RAPIDS. “MICH. 















Powerful, Re: 














REEVES”’ 
Variable Speed Counter Shaft 


for securing any avget without ch of belt 
or loss of time. tially adapt for all 
kinds of AL. We. machinery, Printing 
. Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and al) ma- 
chines requiring a chanye of speed or feed. 
Send for handsomely illustrated 
Catalogue “ 8. A.” free 
REEVES PULLEY CO.. Columbus, ind., U.S.A. 





BEST MACHINES 


for DRYING Wet" Feed Sands, Clays, Fer- 


iuiiistes cheat = 
HULLERS®S and cl EaNtas. 

t® Send for 6th Tice mtd Catalogue. 
.—. §. E. Worrell, Hannibal, Mo., U. 8. A. 








Prices $160 and up. Send tor Catalogue, 


PIERCE VAPOR LAUNCHED 


Stock Sises M to 22 foot. 
Safe, Reliable and fully guaranteed. 


PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 
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Fire and modera skyscrapers ” 
Fire, Bengal. sale 1 
¥ire, end. on, in battleships 23 
Fire e«cape, new 8 
Fire extinguisher, new “3 
Fire in New York, remarkable ..*157 
Fire precautions in Paris 26 
Fire protection in aris wl 
Fire, Windsor Hotel 198 
Fire, Windsor Hotel, echoes 244 
Fish, an interesting v1 
Fisn Commission exped ova 
Fish hook, spring wi 
Fish tatelligent is 
Fishes, breathing valves of AE 
Fluid-oressure regalator “o 
Foe dispetier, Tugrin 7 
Fog, utilization of 48 
Food, human, nutritive value MT 
Forestry, students in 7 
Fort fications of Manila 87 
Foassiis, how preserved 78 
Fiagier, Gen... death of 215 
Flashlight explosion 102 
Fr su phur 183 
Florence, improvements tn il 
Florida moss, uses «ff 776 
Fin'd, exciting, a new M5 
France, foreigners in mi 
Franklin Institute ann'versary.. 14 
Freight conveyer, a novel “149 
Freseoes, discovery of 2if 
Frost, window, removal of 16 
Fruit preserving apparatus By 
Fuei, petrolenm, for warships uM 
Fuiton and the «teamboat 7 
Furnace construction. "778 
Fuse, electric yes 

G 


(jage. sewing machine 
Galileo on tides, Ms. of 
Galton, Sir Douglas 
Galvani celebration 
Galvaniz ng. electrolytic 
Garbage (leposal, tlamburg 
; *, congress 
etylene, generator 
tas, acetylene, Feaerators 
Ga generator, acetylene 
Gas generator, Kemp 

(288 ExXpiosion, cur.cus 

Gas kite, the 

Gas meters, victim of 

Gate fastener 

Gate, porcelain, Nanking 
Gear. bicycle, Sager 
Geiatipe capsu'es, protect 
Geographical Congress, Kerlin 








Geologica: Congress at Paris % 
Germanic, sinking of ilu 
Germany, navy of "h) 
Glase decoration ‘ 14> 
tilaas, gilding of a 
G ass, new uses of 138 
(lass sheathing vessels .§ BS 
(lass sponges "15 
Glaze. waterproof ° wl 
Giue in brass ornaments 1 
Giae, waterproof 1 
Gobiet, silver, disc very of.... 76 
Goid-like alloy. recipe #1 
Gold in ’hilippines 256 


Government advertising agency. M4 
Government, commerciaienterp. 


Grain rack, new "36 
Grape growing, California... "18 
Grease for jeather Bi 
Great Britain, our trade with 135 


Grinding wheel, Ridley's 
Grotto, construction of 
Growth, national. eras of 
Grunentha! Rridge 
Guam, a legal fiction 

Guam, business at 

(un, army, recent explosion 
Gan barreis, dents in, removal 
{7Un camera, hew 

Gun carriage. Howell 

Gun for the Kearsarge 

un metal for jewelry 

Gan, our i6-in. coast defense. 
igun, vaporic, Keely 

(jun, wire army, new 

jun, W-ineb, explosion *718, 





Gun, cast steel, Gatling 1» 
Gane, Armetrone, for navy 712 
Guns, coast, sights for oa) 
Guns, rapid-fire, fashless 130 


Guns, 6 @ge, [or Santiago "37 
Guns, L2-pounders fur the Maine M49 








Gunboate tn the Soudan 


Gunpowder, smokeless 
Gustave Zede, torpedo boat 
Gymnote, torpedo boat 


Hai-Lung, torpedo boat 
Hair remedy, reliable 
Hammer, power, hew 
Hampton Court. discovery at 
Handie bar, bicycie 
Harbor, N. Y., entrance 
Hart's Island, fortifying 
Hat, Cardinal Wolsey'’s 
Hay rack, new 

Hay stacker, Crbie’s 

Head, Jere h, deathof 
Headiiant, 
Health, corner stone of 
Hearing «f ruilway men 
Hearts, man with two 
Heater, feed water 

Heating of street cars 
Heavens in February 
Heavens in July 

Hieavens in June 

Heavens in Mareb 

Heavens in May 

He vvens, the, in April 
Hugs, Jabez, death of 
lioney bee not American 
Honolulu, great museum of 
Howk, fish, spring 

Hornet and its bome 

Horse, abnormal bair growth 
Horse stall, portable 
Hospital, animals for 

Hotels in Porto Rico 

Houdin and the Arabs 
Houses for wovkingmer 
Hydrogen experiment 

liydro , iquetied, exhib 

H vdrowen, liquid, experiments 








lee, action in rivers 

lee breaker, Ermak 

lee bubbles, exp ylos on of 
ice skates, Filor’s 
leeberg, « stranded 
Iceland, explorations< in 


ikadsuchi, torpedo destroyer. ; 


import trade for 18% 

Index, educational 

Injury, an electrical 

[Insect breeding In petroleum 
Insect migrations 


Insect, the strangest , 103, 217 
Inst tution. Royal, Americans ip 34) 


instruments, measuring. . 
Insulator, a novel 
Invention sorely needed.. 
Inventions, exhibit of 


Inventions, interesting BAS, 


Inventi ns, much needed 
Inventions, recently patented, 
15h, 172, 188, 204, 222, 288, 

= It 12, D4, SO, SF, 


12, 28, 44, 4D, 76, 92, 10K, 124, 140, 
> ¢ oF 





Iron and steel, coating 

Iron, coating for 

[ron ornaments, blac ‘kening. 
tronware, decoration of 
Is'and of Milo, discoveries in 
italy, navy of.... 


J 


Japan Exposition 19 
Jewelry. gun metal for 
Johnson, Isaac G.. death of 
Journalists, congress of 
Jupiter, discoveries about 


K 


Kaffirs, ocular powers of. 
Koarsarge, gun for 
Keely laboratory. the 
Kee'y motor fraud 
Khelidophage polish 
Kissing toe Bible 
Kitchen bacteriology 


Kite experiments #128, 3 


Kite experiments, some new 
Kites in me.eoro ogy 
Klondike, winter in the. 
Korea, stoves in. . 
Kraeuterbd trer liqueur 
Kruest, John, death of 


L 


Laboratory, Keely 
Lacquer, waterproof 
Lacquers and varnishes, 
Laird, William. death of 
Lakes, red. from corailine 
Lamp, acetylene. bicycle 
Lamp, acetriene gas 
Lamp, electric, Nernet 
Land subsidence, cur:ous 
Lantern, acetyl-ne 
Launching device, ship's boat 
Law, copyright, new 
Leather grease 
Leaves and light intensity 
Lemon squeezer, new 
Lens grinding machine 
Lens, the telephotographbic 
Levensau bridge. 

brary, New York, work on 
Libraries, public, growth of 
Licenses, marriage, Dukota 
Life insurance doctors, cong. 
Life saving sysiem, Japan 
Light, electric, anticipated, 
Light, electric, cost of 
Light, the Nernst 
Lightning, freaks of 
Lightning provection.. 
Lightning rod of St Peter’s.. 
Limb, artificial, pneumatic.. 
Lime. treatment 0 
Linen, bed, cleaning 
lon, sea, Californian 
Liquid. perfect, motion of 
Liquor drinking of children 
Literature, curve. emotional 


Lithogravhs, old, reproduction 


Locomotives, American 


Locomotive, Amer., for Sweden... 327 
Locomotive, Columbia Univ 136, 


Locomotive, electric 
Locomotive, freight, powerful 
Locomotive headlights 
Locomotives, Amer., for East 
| ocomotives, ancient 

Locom. tives for Barry dock 
Locomotives for Engiand 

















Locomotives, neW..........++ 

Locomotives. pygmy . 
Locusts, migration of 
Locusts, pest of ‘ 

lf Aovon pleasure gardens. 
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Mu 

Machine for X ray work ‘ “ 

Machine tools, American. 261 
Magazines for the navy . 
Magnesium, combustion of. 35 
Majolica, piercing . 245 
Malaria, Prof. Koch and . B 
Mammoth, disc very of «. 217 
Manila, fortifications of *87 
Manila observatory _— wz 
Manila refrigerating panes. 25 
Manna of the Bibie - 248 
Manufactures, American coos MO 
Munufactures, Turkishb..... las 
Mapie imitation rosewvod 345 


Maps, topographical 





Marine Salts Company......... 119 
Marwalade manufacture weet ae 
Mash, O. C., Prof .. “01 
Matches, composition for..... ... 1% 
Matches, ph sphwrus, new...... 264 
Matting, alarm, electric..........°165 
Maxim, H. 8., letter from 
Measuring instruments...........°17 
Medal for Admiral Dewey........ *s 
Medal for Prof. Dewar........ 1% 
Medictr e, Mesopotamian......... pied 
Meiik. Nile gunboat...... ..+..+ 25 
Metville, George W Sesccsseces “17 
Men of war of Romans sosee ae 
Metal, crystallization of cS 
Metal. electrolytic cleaning. . 374 
Metal for type, new ee -. 
Metals, «dor of ‘ 338 
Meteor in Russia eve . 269 
Meteors in Indiana 24 
Meteorites in Africa 391 
Meter, gas, auto., victim. - 7 
Metric system in our colonies 195 
Microbe, cancer 249 
Microbe, plague, the wi 
Micro-organisms, tenacity life 28 
Microscope. the class °282 
Milk in typhoid fever oes 186 
Milk, woman's, analysis 38 
Mil». island. discoveries in.. .... 216 
\iine door apparatus red | | 
Mines, « omstock, drainage . wi 
Mining machines, duty free.. # 
Mineralogy, department of... id 
Mirror, magic, Japanese woe 6 
Mirrors, ancient ° -- 377 
Mirrors, bow to clean so ae 
Monazite production wl 
Monitors now bu Iding *121 
Monkey,a right banded 166 
Montevideo, port for. ° 347 
Moon, artificial . *§2 
Moon, eclipse of the eevece 6 
Moosic mountain tunnel - @ 
Moss, Florida, uses of 776 
Moss, peat, ase in Europe ‘ 247 
Motor, compressed air : “a9 
Motor controller, electric car *100 
Motor, Keely, end of.. 38 
Motor, Keely, fraud *@, *72 
Motors, static ae ° *117 
Multiphone, the.. . ee 
Mummies, Indian ° *180 
Museum, children’s -. 0 
Museum, gre at, of Honolula..... 8 
Museum, N. Y. State 119 
Museums, Brit. Columbia.. 102 

| Mutograph comers coe “0 
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Names, geograph., as trade 


marks ocoe By 
Napoleon, cause of deatb. wii. 
Naval Academy as it is “288 
Naval Annual, Brassey’s.. sons Ee 
Naval Bureau chiefs.. . 18 
Navigation, aerial expe riments.. 7! 
Navy approprintions 146 
Navy bh tor 1890 : . 4 
Navy, British... eseneese 
Navy. Britisb, ships for....... 228 
Navy, magazines for.............. 18 
Navy of Italy sen "36! 
Navy. peril of the ge ese SBR 
Navy yard machine shop . 1 
Navies of the word. *56, *152, 
*250, *362 
Nebula, great. in Orion.. "a2 
pouqom. !‘rof., successor 178 
New York Academy of Sciences. at 
Niagara gorge bridges "306 
Niagara indust. center on 8 
Niagara power scheme, new...... 6&8 
Niagara suspension urtage oe 
Nicaragua Canal 59.20 eseunte 714 
Nicaragua Canali, report . 


Nicaragua and Panama Canais. 


Notes and rec a 9. 55, 86, 118, 






183, 248, os M5 
Notes, a ° 7 
Nuts as a diet.............+- vosa ae 


Observatory, Altesbeng, director. 375 
Observatory at Manila 






Observatory, Blue Hill 7123, 199 
Oceanic andthe steel trade.. ... 230 
Oceanic, steamer ee oc 8s 
Oil to calm waves ee , -- 1 
Oil trade, growth Of our..... 19 
Oil's on fire, to extinguish 151 
Olive industry, California ... = 
O’Nel|, Rear Admiral odeccccc ae 
Ordnance, chief, new.. 2 
Ordnance, measuring.. "it 
Ore stamping mill... : “53 
Ostriches in California "mM 
' Ozotype, the 27 
P 
Paintings, photography of.. 357 
Paints, hygienic value of.... 3 
Paims. date, for Arizona. ™M 
Pa'ms, royal, Cuba coos “OD 
Panama Canal, American. .. 146 
Panama (anal, new. &, *73 


Panama Canal water supply 

Panama and Nisnpnaun Coaainae 190 
Pan-American Exposition s 856 
Paper currency, infection x9 
Paper, ledger, manufacture *378 
Paper punch. adjustable. "165 
Paper, waterproof. oes. 6 
Papyrus, a comic 


. 9 
6 | Paris Exposition, 1900 .-. 170, *219 





™ Paris Exposition eppropris 
Patent law amendment D 


Patent protection. new 
Patent system and farmer 
Patents, an exhibit of.. = 
iss:oner, Te 0) 
Patents, C omm 88! P anti: sitetn ab tan 


Salmon, life history of 
Samvan Is. ands. 

San Pedro breakwater. . 
Sand box, railway 
Sanitation of public pi places. 
Santiago, how clean . 
Satellite, new, of ae : 
Saturn, new satellite... 
Scaffoid bracket, simple. * 
Schoo! of Athens 

Sebool, truant, New York 
Sc atica, cure of......... 
Science, magazine 
Science notes . 


Pavement, cat hedral, Siena.. 


Peat tor textile purposes.. 
Peat moss, use in Europe.. 
Peat, remarkable — of 


Pendulum, eens “motion 

Pennsylvania, battiesh 
| Pereulator fur coffee 
Personality, triple, case of. 
Petroleum trade, growth of. 
Phaeton, Columbia 
Phaeton, — motor.. 





Philadelpbia Exposition. 
Philippine arebitecture.... . 
Phi. ippines, biigands of 
Philippines, cabies for 
Philippines, gold in the 
Philippines, mineral resources... 
Philippines, plant products 
Philippines, railroading in.. 
Phonogram, 5@:Uting a 
| Photographing a journal... 
Photograp!s. copyright of 
Photography in colors ... 
Photography in expioration.. .. 
Photography in reief 
Photography, new power in 
Photography of paintings 
Phot: graphy, spectroscopic 
Physiology of man on A 08 


Scientists, shipwrecked. 
Sea coast defenses, OUF.......... 
Sea lion, Californian 
Seat post, bicycie pene 
y in yacnot construction.. 
Seed planters, mechanism..... 
Serum cure for pneumonia. . 
Sewing machine gugé..... .. «.. 
Shade rolier attachment. . 
Shamrock. cup cha! lenger 
Sheathing, elass, for v 
Sbeli, Gatemann, test = 
Ship canal. a Arthur 
Ship canal 
Ship. positio: 
Sbips, war, building... peeesecses 
Shoes, new style of ss ¢ 


Pigeon service, ocean. 


a 
Pineapple fiber cloth.. 
Sights for coast 


Silver, nitrate, stains .... 
Siphon, automatic......... 
Skate-sallin me. 77 
Skates, ice, Filor’s. 
Skycycie, the 
Skyscrapers, fire in.. 
Slatin, new planet...... 
Smell and taste.. 
Smithsonian Institution. 
Smoke consumers. improved. 
Snake infested region 
Sn: wstorm, a severe.... 
pottery. astrange........... ovecee 
ies, scientific, N. Y......... 
Soda water, instantaneous. . 
Sodiim sulphite, testing. 
Sodor, new device 
Soldering. bard, wt 
Soldering tron electric.. 
Somers, ar rrival of the. .......... 
Somers, the, ae of 
Soudan bridge, t . 
Soudan railway, another. 
Soul, seat of the.............+. 
Sound, velocity o 
Speaking tubes, infection by.. 
Spectr 
Spirit level gana, marking. 
Sponges, alass |... eees 
Sportsmen exhibition. 
Spottiswoode, G. a 
Squids. Pacific ues 
Stacker for hey, new. avd 
Stage, elect ically « operated occas 
samee. silver = pecerecses 
Stall, borse, 
Stamp issue 
Stand. grand, collapse ofa... 
Stand pipe roof, repiacing..... 
Star, new. in Sagittari 
Static machine, X ray.. 
Statuary in saecen air.. 


Pipe, American in Russia . 


Pipe hanger, Worrall. 
P irates of P a. 








i mic won the. 
Planer and jointer, new. 
Planet, new, oe 


Plant santaten, Pbili ippines 
Plants, fiber, Phitippines 
Piaygrounds, Boston 





Plowing match, Dundee Societ 
Piummet, Wash. monum, 
Pneumatic tube delivery.... 
Pneumonia, serum cure.... 





Pope, photographing the 
Porcelain gate, Nanking.. 
Porcelain, gilding of 
Porcelain, piercing 

Port Arthur ship canal 
Port for Montevideo 





Porto Rico, characteristics i: 


Post offices, cross road.. .. 

Potessium, chloroplatinite . 
Poultry culture, instruction. 
Powder, smokeless, ideal - 
Powder, smokeless, questi: mms of. 


Powder, smokeless, reliable 
Power scheme, Niagara, new.. 


Pressure oot 
Prison, casousten, new 


Prison mortality, civil war oe 
Pruning tnpeaesens sacha 06 








Pump, double ro ‘ oe 
Punch, paper, a sovoaed . 
genes Steam plant. ng a. 
Steamboat, Polton as and the.. 
Steamboat. Symmington’s.. 
Steamer, cable. for 
Steamboats, coast, type 
Steamer | a sinking... 
steamer Ocean 
steamers. Hudson River, “speed.. 
Stearine cundies. decorating 
Steel and iron, coating.. Jena 
Steel and wire combination 
Steel, castine in a vacuum.. 
Steel. hardening... .......... 
Steel, resistance of <0 
Steel trade, activity in.. 
Steel trade, Oceanic and... 
Stereopticon, new furm.. 
St. Louis Fair nena dabloda 
Stock cars, fastener for... 
Stomach, extirpation of 
Stomach, mucous pentenne of. 
Storms, effect on birds .. ... 
Stoves in Ke —_, papnvat " 
Street car cro 
Street cuneenao. futeiiéi P 
Subway at Rome........ 
Subway, Boston, cost of.. 
Subway ee. verdict... 





rrara 
Quinine consump., America. 





Radium, a new body 
wy hew siemens. 








Railway acc dent, England. 
Railway, agency. Russian 
Railway car ventilator 
Railway, elevated, Boston., 
Railway enterprises, saan 
Raiiway for the Souda 
Railway, Gt. Central, England. 


Railway, Trans-Siberian... 


Railways, American, | 





Surgical aid on trains 
Surrey, Coiumbis.. 
Surrey. Winton 
Sutro baths, 8. by 
Switch for electric cars.. 
Sword, Sampson's 

Sword for Admiral Dewey... vee 
Szcezepanik again......... .....+.. 


Rail ways in the Sou 


— “finders, coast gun... 
Ration, suitable, for Spepees 
Rattlesnake, abnormal..... 
Ray. X, work, machine for.. 
Rays, Xx, printing by 
Reading Oistance, pro 


135, 183, 248, 364, HB, M61, 377 
Rectifier for currects 248 
Reducer, bew photo. 
Reflector, the Crossley.. 
Refrigerating plant for Manila... 
Refuse Someaesee, Shoreditch. 


Tattoo marks, removal. . 
Taxation of copyngbts.. 349 
Telegraph disturbance, curious. . 
Telegraph poles. lawasto ..... 829 
Telegraph system. Rowland. 
Telegrapbs, submarine 
Teiegraphy, sine-wave . . 
Telegrapby. wees. ~ "100, 213, 
229. 249, al, RAT | 
Telegrapby, wireless, Marenni. 
Telegrapny, wireless, rescue 
Teleuravhy. wireless, value ..... S88 
Telegraphy, wireless, Zickler.... 
Telephone in the ee states. uo 
Telephones in Engla 167 
Teleph: tography 
Telescope. great, of 1900. 
Telescope, photographic, new. 
Tellurion, automatic 


Reina } nee eg floated... 
Reina Mercedes, tne 
Reindeer, food of the 
Relief expedition, Peary 


Reversing mechanism. 
Ribbons, typewriter, life of 
Rice consumed in France 
Rice culture in Russia 
Rifle. Emperor William's... 
Rifles, Krag-Joreensen, 
Roads, poor, cost of 


Roek Island Arsenal 

yentgen ray work, machine.. 
Rookerles, sea lion, California. 
Rosewood, imitation.. 


regenerating 

rings, deodorized .. 
bacter ology Gievceecs 
navy of * 
trade with. 
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. 39, 55, 86, 103, 3 
155, 151, 167, 183, 216, 233, 249, 
200), 320, 361 








um, phe tography of.. 








Sugar. beet, indu 
Sulphides, by yA git 
Sulphur flies ossee ese 
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Tagales, character of. escoces 
Tandem cycle, chainless.. 
Tank collapse case verdict 


Taste and smell 
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" tubes. ‘ 
Texas, turrets of the. +199 
Thermometers for low eemnperen, = 
peemeen. F., death of.. 
T and rails.. 
1 J r, carriage, supply...... 1 
Timber ocean — lurge.. ioense 199 
Toe clip. cycle, new........... 2 
" poms of Ghibert. “alacovery . 16 
Toni photographs. . . 18 
Torpedo boat Hai-Lu 130 
Torpedo boat, new, tria 92 
Torpedo boat tri 4 
Torpedo boats, Freneh . _ 
forpedo destroyer. Japanese... — 
T Portugas, improvements 
Tower of Lendon, discovery in. : ia 
Traction, compressed air. ....... BD 
Traction engines for Cuba 
7 American, consuls work- 


Trade. export, for 1888.. 
Trade, Germany and 
Trade, import for eensece 









































baa marks, geograpb a 
Trace marks in Philippines.. . 8 
Trade n.arks, owners of... ... 35 
qe with “fears 1D occcee 131 
Train pipe couplin 
Trane-8 berian i aye 38 
are +; destruction in Berlin..... 2s 
T rite rie vider, of a... 
Trick riding, art of..... 299 
Trick wood joining *1% 
Tricycle, ampbibicus.... -- "312 
Tricycle, De on-Bouten... On 
Tricycle, gasoline motor . -*01 
Trolley car raceident, a " -- 3) 
Truant school, New York.. . ™ 
Trusts, welcoming the eece 4 
funnel, | ey SE Beach. .-° 
Tunne!, East River......... . 6 
Tunnel, Moosic Mountaie.. - 
Tunnel, rapid transit, N.Y. 212 
Tunnels under the Thames. 310 
Turgo, tomb of.... 222 
Ta 's of the Texas *199 
Turrets of U. 8, vessels . "231 
Turret vs. barbette....... -  - 
Type metal, .. 
‘lypewriter, Chinese . 55, *350 
Typewriter fr the blind. ....... 196 
Typewriter ribbons, life of..... - 7 
U 
Ueanda Railroad..........+.+ .... 36 
Uramiem........ccccse o ses0 occe OB 
v 
Valve gear, a NEW.............6.6. be 
Varnish, violin......... we ae 
Varnishes and lacquers... . 188 
Vase, emerald, valuable. . 6 
Vatican, discoveries in. . 
| Vatican, the... .... .... - 2 
Bl Vegetable monstrosities. . 1 
| Vehicle, a qoaverenis... -- 8 
Vehicle, delivery. . seueodene "308 
Vehicie wheel, etait ..*31 


Venicies, electric motor .. ...... 
Vehicies, electric, new use...... 183 
Vehicies, electric. Wouds’ a || 
Vehicles, horseless........ 39 
Vehicles, horseless, for Europe... 9 
Ventilator for curs i 

Vesvei, fastest afloat 















Vessels, sunken, raising.. ---- 9188 
Veterinary Congress 1599. . -. bi 
Victoria, electric sone pha bain 
Victorium. element, NeW.......- 

Village, organizing a...... cooce OOO 
Violin varni apne ® 
Viticulture in Russia. . 70 
Voice, buman, power of... 845 
Voleanic s, Mexico... 250) 
Voicano, Paris Exposition. 181 
Volcanoes, Centra! Africa. pF] 


Voltmeter, a watch......... 
Vortex motion, production. 
Voting machines, use of.... 
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Wagon, delivery.. 
Wagon. delivery, electric, 
wanee. emergency .. 

War history. photographic. 
War, Spanish, Colomod on. 
Wars, our losses in two. 
War ships, buiiding.. 
War ships, loss of speed Ds veudia 
War ships, new, naming the...... 244 
War ships. speed of 
Wasbington mon. plummet 
Watch, construction of. 










r 
Water, distilled, vs. protoplasm 
Water beater for bo! nane. pedeewe 
Waterproof canvas.. seugeses 
Wave action, exphaive. ae 20 
Wax candles, decorating.. 118 
Wax works, Westminster Abbey.*148 
Weather Bureau in (uba..... 
Weather Bureau. work of... 
Wedge, thin end of the..... ... 
Weeds. edible . 
Wells, contamination of. 
Wheel, giant, of Paris.. 
Wheel, venicle, new..... 











Windsor Hotel tire } 
Windsor Hotel fire echoes. ..... 2 









Wipe making, California. ... “18 
Wine stored underground..... ooo Oe 
Wire and steel combination... .. 9% 
Wood joining trick..... .... ..*196 
Wood working rachine. 538 
| Wool fat. purified... ....... 42 
Workinwmen, houses peep ° 3m 
Wrench. tire-bolt “7 
Wrenches, improved. soqneces OE 
Yy 
Yacht Columbia.......... ... 
Yacht, English, Shamrock. 
. MO | Yacht, Victoria's... . 
Year ret ctrospect © nines 
Young, Jobn R., death of........ 
Yukon railway, easter yeni. *233 
Z 
ecionical Garden, progress...... 51 
1 Park, prog eves coe SD 
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TAUGHT BY MAIL. 
ELECTRICAL ENGINEERING, 


Telephony, Telegraphy, X-Rays, 












Elementary Mathematics, 


MECHANICAL RAW, 


Et Thousands are successful and 

Cc. gaining better positions and 

salaries studying at home by our cor- 

respondence system. 

The Electrical Engineer Institute 
of Correspondence Instruction, 

Dept. A, 120-122 Liberty St., New York. | 


) concider he fGdvica secer Seetcicls ne Write fer 
cm azatad ay Mgaore w ons Watton Catalogue. 
“te be of qi¥al Value sre whe deomcamn | State Subject 
bral deca You Wish 
0 fume te Study. 


Biiss $ ELECTRICAL SCHOOL, | 
Street, Washington, D.C. 


Practical mosis’ / tI thoroughly and exclu- 
sively taught. Course as, Sept. 27. Catalogue on 


application to L. D. BLISS, Principal, 
““American-Hunnings”’ | | 


TELEPHONES. | 





Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of | 
our telephones in suc — operation. 
Used by War and Navy rtments. In 


ordering state length of” ine, whether 

single line or meta!lic circuit and number of 

telephones to be used ononeline. {#* Send 

for catalogue “S. A 

AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, Ili. 


Buy Telephones 
THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our ae 

tee and instruments are both ¢ 
WESTERN TELEPHONE CONSTRUCTION. co. | 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 



























4H, & A, Armas G's Bamumerles 
4 . 
4 > 
4 ; 
{ ; 
4 32 and 38 
} Caliber S. & W. 
P Cartridges, Auto- q 
4 matic Shell Eject- q 
ding. Positive Stop on Cylinder. q 
4 AN ABSOLUTELY SAFE ARM. ‘ 
4 HARRINGTON & RICHARDSON ARMS CO. } 
; WORCESTER, MASS., U.S. ; 
} t@™ Send for Descriptive Catalogue “ 8.” 
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Climax” Spring Wire Saddle 


The most Durable, Handsome and 
Cc L— Ba. Bicycle Saddle in- ex- 
istence. Endless Steel Frame 
entirely covered with Endless 
Spring Wire Cord. Elastic, 
Conformabie to Rider, Pre- 
vents Saddle Sorene 
e ‘Three sizes: Nos. eet 4. Res 
ive dimensions, 10x8 in., M¢xB¢ in... 94 

in. Price $3.00. Liberal discoun 
to dealers. Address 


c LIMAX MFG. CO., East Hampton, Conn. 


“A Tome That Tells of Pools.” 


All about every known Tool, large and 
small, and its uses, size, weight, and 
present market price. Every Tool de- 
scribed and illustrated by fine and ac- 
curate cuts Send at once for MONT- | 
GOMERY & CO.’S thoroughly up | 
to date TOOL CATALOGUE ter 
1898, 510 pages with index. Pocket | 
size O4¢ Cory, rounded edges and stitched | 
covers very foreman of workshop 
or factory should have a copy. Mailed 
for 25 cents by 
MONTGOMERY & CO. 

105 Falton Street, New York. 


If you want the best CHUCKS. buy Westcott’s 
Little Giant Double Grip 
Drill Chucks, Little Giant ¢ 
Drill Chucks 
"| Improved, 
H Oneida Drill 
Chucks, Cut- 




















































My 


r ii 


4 










\ Sg + ting-off 
ek es | Chucks,Scro!! 
4 Combination . | 






Lathe Chucks, Geared 


Combination Lathe Chucks, Plain Universal Lathe 
Chucks, yy Lathe Chucks. Made by 
Westcott Chuck Co,, Oneida, N. Y., U.S. A. | 


h 


b 


Spanish or German. 


Ask for catalogue ‘in English, Frenc 
XPOSITION, 1593. 


FIRST PRIZE AT COLUMBIAN 








Te FOLMERs SCHWING MFG st 


STR. NEW 


Y 











not only of road and track races, but of 
comfort and pleasure the season 
through, 


x 


—the go-lightly kind. 
They win friends daily be, their fate of 


‘ection. ices are tg 
ty strictly maintained. Special in uce- 
catalogue. 


ments to riders. Write for 








| Tool handle, 8. Maas 


| Valve, steam actuated, W. 


| Well drilling apparatus, J 





Scientific 


American, 





















Telephone desk, L. N. F seine 
Telephone exchange system, automatic, “Ww. 
Jecker. 5, IRS 
Telephone register, coin ‘controlled, ‘Hoek & Hap- 
persberger . 6,509 
Thill coupling, C. A. Behien 626,561 
Thill coupling, antirattling, G. H. Fernald 26, 52 
Tie frame, detachabie, W. J. Smith 626, 40y 
| Tobacco pipe holder, D. M. Somers . 27,08 
| Tobacco pouch, J. A: McHugh 4.714 
Tobacco treating mache, J. K. Proctor (re- 


issue ‘ 
Toe clip, P. K. Erickson 
Toilet article stand, W 
Tongue, wagon, J. M 


eS] 





Vanderman 
Hendricks 


Tooth crown, C. J. Underwood 
Torch, electrician’s or piumber’s, H., ¢ 





Roberts.. 


| Tor pogo launching or discharging apparatus, H 


c. Ture 
Towel bsiden W. R. Gorrell 
‘race carrier, A. R. Daymon 
Traction engine, J. M. Chappe! 


126.40 | 


RI 


Tree or vine puller, K. P. Boden (reissue) 
Treeing machine, A. G. Fitz 

Trestle, A. Kerr . 
Trimmer. See Mechanical trimmer. 
Trunk, wall. J. Wolf 


J. Ortmans 
EK. F. Linke 
D. Hughes 


Tubular heater, etc... V. C 
Type justifying apparatus, 
Typesetting apparatus, C 
Typewriter, R. C. Little 
Tyvewriter, E. 8. Shimer 
Typewriting machine, C. H. Shephard 
Vaive, combined relief and back pressure, 
Cash 


R26, 775, 
A.W 


Voit 


Vapor burner, C. Dexter... 

Vapor burner and stove, G. “W. Woodward et al 
Vehicle attac hment and holding device, 8. Wyatt 
Vehicle clamp, H. C 
Vehicle, motor, H. Stommel 


Vehicle storm front, 8. H. Blakely... 
Vehicle wheel, M. Ross 

Vehicles, transmission gear for motor, W. 
Ventilator. See Well ventilator 

Wagon body raiser, 8. N. Maxwell 
Wagon, coal. G. B. Marx 
Warchcase, dust proof, W. W 
Watch regulator, C. K. Colby 
Water feeder, automatic, C. A. Southwick 
Water tube boiler, EK. KR. Stettinias 
Water wheel, N. K. Bowman 

Reid 


Cook 


Jordan. 





Well ventilator, solar heating automatic, E. T. 
Perdue 627,010 | 
Wells, device for increasing flow in oil, J. B | 
W heeler (RNY 
| Wheel. See Fifth wheel. Paddle wheel. Vebicle | 
wheel. Water wheel 
W heel rim, E. M. Birdsal! 627.042 
Whiting, manufacturing. R. P. Johnson . 6.565 
Winding machine, J. Hubbard 6268 
|} Windmill, C. B. & W. J. Lane 26.814 
| Window fastener, storm, G. G. Downes 626,089 | 
Window seat, 8. Cary 627,072 
Wire feeding device, F. 8. Huber i 
Wire splicing ring, J. W. Howland 
Wire stretcher, W. C. Smith (26, 
Wire tightener. N. J. Kasmussen 626,961 
Woven fabric and producing same, Tymeson & 
Borland 626,878 
Wrench. See Nut wrench. Pipe wrench 
Writing pad, K. 8. C. Fuller... . 66 
Yarn, ete., spooled, Tymeson & Borland .. 26,879 
Yoke, neck, F. Novotny . 626,928 | 





DESIGNS 


Badge or button, J. A. Kerker 
Basket, wire, H. Hofmann 

Bell gong. E. D. Rockwell ... eeneute 
Bicycle crank arm, H. D. Ogden a 
Bicycle handle bar extension, C. H. Metz 
Bicycle saddle spring, G. P Hulden 
Binding, skirt, KF. J. McCarty 
Boiler fire box, J. Vanes... 
Bolt operator and nail set, C. 
Box, A. 3. Marks 

Brake heap, W. DD. Sargent 
Candlestick, miner's, W. H. Pleasants 
Clock case, Jennings & Mosman 

Clock case, C. F. Mosman 

Confectionery piece, T. P. Drown 

Die plate, J. Marsden 

Drop bar, Coldwell & Gildard.... 

Fan, D. A. Minard " 

Flag or banner, W. F. Coston 

Flush tank casing, 0. K. Ascher 

Game board, H. L. Haskell 

Game board, J. C. Neyhart 

Hog boider. D. N. Markillie 

Hook, snap, W. P. Murphy 

Kaleidoscope. H. G. Welty LE 
Knit slipper blank, E. R. Olmstead............ 





0. Seavey 


Lamp lid, miner’s, H. F. Pearce 

ae generator shell for hydrocarbon, W 
awks . 

Match box, C. Doescher 

Match safe, C. D Shepard 

Paper cutter, etc., 0 r. Story 

Piano pedal member, T. T. Fischer... 

Pin and ring blank, 2 C. Shaw 

Pitcher or tankard, A. Loetschert 

Rasp, G. E. Peg 

Riverters, frame for hydraulic, W. H. Derbyshire ®. 

Seaie, F. Taylor 


Scale frame, J. W. Culmer 

Shade and curtain pole fixture, 
Wright 

Stock, A. Little 


window, 








Stove, G. W. Kohimetz J 
Stove, heating, K. Huene sfeld. 41,018 to 31,015 
Stove water grate, cooking, J. P. Spencer.... 31.011 
Top, A. Seiler... $1,017 
Trace carrier, J. B. Gatbright..............-....+++ 31.004 
Wrench member, C. W. Cookson 31,005 
TRADE MARKS. 
—r ) | ty ond tonic, liquid for use as a, W. O. 
Barclay 33,069 
Chosolate eoverea molasses chips, W. 8. Trow- 
bridge . 33,082 
Cigars, cigarettes, and cheroots, 1. A. Mitchell... .. 33,085 
Coffee, E. Levering & Company oee . BO 
Coffee, roasted, Duryee & Barwise . B09 
Coffee substitute, 8. 8. Pierce Company 33.088 
Dental moulding compounds, Graft & Rodemann. 33,062 
Foods and relishes, certain named, Schmidt-Thies 
Pure Food Company. ‘ . B.004 
Ice cream, Willett & Hane 34.073 
Laces, boot and shoe, W Hida Paton, L imited £5,057 
Lithia water and ginger ale, J. Atkinson $3,066 
Meats, liquid extract of hed for preserving, E 
Krauser & Brother 33,075 
Medicament, certain named, Albemarle Chemical 
Company 33,060 
Milk with phosphates and hypophosphates added, 
condensed, D. B. Hand . B71 
Remedies, certain named, Trench’s Remedies 33,058 
Remedies, external, Medomak Chemical Com- 
pany 3061 
Scouring compound, Bond's Soap Cc ‘om pany 3.08 
Thermometers, Schaffer & Budenberg 33,056 


Toilet articles and preparations. certain named, 
John Gosnell & Company 
W ines and alcoholic liquors, 


none cesecece OB0004 
8. 8. Pierce Company 34,087 


LABELS. 


‘Compound Plaster of Fig Leaves,” fora ernaten, 
Cc. Napoh. 
*Dr Frantz’ Cream n Quick Yeast, " for baking pow- 
der, T. Frantz 6,965 
es of When the Cat’s Away the Mice Will 
’ for a game, Me Lougblin Brothers . 
” The ¢ Game of Captive Princess,” for a game, Me- 


~ 6,961 


Loughlin Brothers 6,962 
‘The Game of Topsy Turvy.” for a game, “Me 

Loughlin Brothers --» 6.988 

. 6,966 


“Oil of Life,” for a liniment, 8. A. Bolger ad 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1865, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Mann & Co., Ml 
Broadway, New York. Special rates will be given where 

a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the Le 
going list, proeseee they are simple, at a cost o 





If complicated the cost will be a little more. For fu full 
instructions address : Senn & , Bl Broadway, New 
York. Other foreign patents may also be obtained. 














Accurately modeled, 


$1.00 Each. 
Handsome jeweled eyes, 


Send for Catalogue “ Gen- 
eral — Sundries.” 


co 


homed 


I's EASY {0 Mail Dota, 


and get by return post one of the handsomest 
Bicycle Bells ever seen. 


Lion, Serpent, Turtle or Dragon. 








Your choice of 





finely hand-chased. 


$1.00 Kack, 
Finish, antique bronze, and patent lock clamp. 


The New Departure Bell Co., Bristol Conn. 





DON’T LOSE THE POINT 


of your pencil itin 
the Improved Wash- 
urne Patent Pencil 
leider. Fastens to pock- 
et or lapel of vest. Grips 
firmly but don’t tear the 
fabric. Eyeglass Holder, 
with swivel hook, equally 
handy. By mail, 10c. eac Cata- 
logue of these and other novelties 
made with the Washburne FPast- 
eners free for the asking. 


AMERICAN RING CO., Box P, 


MAKE YOUR OWN ICE. 


The “ Zerone” Hand Ice Machine wil 
make ice in leas than fifteen minutes 
and without - extra effort. A woman 
ean operate Capacity from one 
pound ——E, according to size of 
machine. Once in use you would never 
be without one. Catalogue and price Uist 
upon application. Agents wanted, | 


THE POLARENE COMPANY, | 


Pa a Beaver St., New York. | 


LUBRICANT 










Waterbury, Conn. 


THE 
BEST 


Every test that has been made on all kinds of run- 
ning machinery proves incontestably that the best solid | 
lubricant ever introduced is 


DIXON’S 
PURE FLAKE 
CRAPHITE 


None so enduring, so uniform, so generally satisfac- 
tory everywhere. 

Prepared in several degrees of pulverization to meet | 
requirements of light or heavy bearings, delicate in- 
struments ete. Increases the value of any oil or crease 
to which itis added. {2 Descriptive booklets sent free. 


ee Ss Cae DIXON CRUCIBLE CO., Jersey = ). 





| 


Continuous Ringing. 


LIBERTY No.8 P. 





BICYCLE CHAINS 


NY Fa 
Kept Clean and Oiled. Our chain brush does the 
business. Works automatically. Attaches t« ~ 
stay, has top and bottom brushes. Can't get out 
order, keeps chain free from dust, mad, and always | 
wn oled Postpaid 50 cents, in stampa Eve pur 
4 yy > chaser becomes agent | 


6290 Isabella Bldg., Cricac ik 


HUTCHES & ©O 
$5 to o $30 "{ei5:" BICYCLES | 
Grand clearing sale 8000 Bicycles. 


CRADE 
Over 60 different wellknown makes, | 
new and second hand mustbe closed out 
great opportanity for agents; sew plan by 
which you canearne bicycle. The Trustis | 
f bound to raise prices. Write at once for lists 
going fast, the old and reliable Bicycle House 


Brown-Lewis Co., Dept. F. F. Chicago, His. 





298 Wabash Ave, 


‘| NOVELTIES & PATENTED ARTICLES 


Ponching Dies, Special Ma- 
181 Seneca St.,Cleveland,0. 


= 


Manufactured by Contract. 
chinery. E. Konigsiow & Bro., 

A NEW APPARATUS p abe rH E 
@ pe ob We eas 


G. Tiemann & Co., 105-109 Park Sen. New York 


50 YEARS’ 
EXPERIENCE 









TRADE Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, % a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,28* Sroacway, New York 


Branch Office, 625 F St.. Washington, D. C. 









ACE 


m LIBERTY BELLS 


Adjustable Pus!:- Buttons. 
Plain and Ornamental Designs. 


The Liberty Bell Co., 


GRINDING MILL 





PROPOSALS. 


Cx, ALED PROPOSALS WILL BE_RECBIVED 
“’ the Office of Lighthouse Engineer, Tomp’ insville, 
Y., until 12 o'clock M., June 2, IN®, and then ope 3 
for furnishing three F ‘ourth Order Lanterns. Inirorma- 
tion cermnenes oe application to 

Lieut. Col. P. HEAP, Corps of Engineers, U \ 


AF 


bel 


8. Patent No. 24,929 on Typewriter 


FOR SALE.—U 
Ave., Milwaukee, Wis 


Address: 0. H. Lee, #2 Fourth 
Patent for U. production of carbonic 


FOR SAL acid baths, System Keiler, Germany). 


Addr. Dr. Schulze, Asheville, N. C., 167 French Broad Av 


MODEL 2 
SECTIONAL CANOES fircue), 22" 


Linenoid Manufacturers, Westie i. “Wace. 


Ss 


Estab. 1867 
181 Madison St. 


Catalogue. 
Chicago 


Sy inventors. 
SEYL, 


RKS 
CHICAGO 


5¥ NION mod LL WOR 





LARK 
ANN ARBOR MFG. CO. **R2rbop, tent 


Specialties to Manufacture. Correspondence Solicited 
MACHINES, Cortiss Exgines, Bury ers’ 


and Bettlers’ Machinery. THE TER 
MFG. CO., 389 Clinton Street, Milwaukee, Wis 


ACETYLENE S5ase2®: HAND BOOK 
information net. 42 pp. licts 
F Contrz Wiis0N & Co.,Chicago 
TYPE WHEELS MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
| WOVELTIES & ET ORG STENCH WORKS 100 NASSAU 3” NY.) 
TU R Bi NES 7 Send a" Ec A CO, td 
AS th! buat: f. s. A. 


Who aules the World in 100 Years ? 
PANTERRA will tell, Something entirely new 
A novelty. Mailed, proueks, ' 4 cents. Agents wanted 
Industrial Trading Co., 47 Beaver St., New York 








ON ALUNEry 


Made by 


Formerly The Bristoi Beli Co. 
BRISTOL, CONN., U.S.A 





Carbonic Acid factories and plants of all sys 
tems are constructed and equipped Dy preet 
Schmatollia, Cbart'd Eng’r, Berlin, W Ger. 


Ose 


|\DESICNING AND DEVELOPING. 
Machinery for al! purposes designed and developed, in- 
ventions perfected, erection of manufacturing plants 
supervised, cost of production reduced or output in- 
creased, processes developed, ep expert consulting 
and constructing en er r¢ Vrite for particulars 
BEND W TUCKER, WE. 17 Cortlandt St., New York. 
FOR ALL PURPOSES. 
posi rdas Patent Uni- 

MP 


| 


W. & D MOGEY. 


YONNE on te 4 





] Eccentric Mill. Address 8 ' y 
NON, 2S Redney Mtreet, Brookiyn, N 


ia: Hise hanes 


*SCHWAAB STAMP! 
MILWAUKE £& 










MARKING TOOLSAC 
T wre PEA LETTER 
S} PRICES 


SEAL C° 
wis, 





Ak 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 80n.45-51 Rose St, 









BACKUS WATER MOTOR CO. NEWAR 





BUILDERS ano 
DESIGNERS 


ERY 
c 
SPECIAN, eat oa 


ks. 
_ by toch pure 
= , 
Mase 


YOU CAN MAKE $100.AWEER ' 
OWN YouR OWN SHOW COMPLETE Outrir- $100 


f & MACHINE 
GRE AT Pas SION ‘PLAY 4 ‘ THER SUGUECT 
S.LUBIN. LAR “ER PHILADELPHIA PA 







£sT 








the 


ce 6 or on the rear sprocket wheel. 
roll. 
incline. 








/A BOON TO BICYCLISTS 


will remove all the attendant dangers of Coasting, and al! risk 


with Morrow Automatic © 
COASTER and BRAKE . 


ket. 
brake by back pres- 
frees it. You com- 
e pedals. 


Write for particulars to ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. 


You 
of accidents, if you use the 


ECLIPSE BICYCLE 


An Automatic Clutch is attached to the rear s 
pedals still ou throw t this out of gear. You app 


sure with t are prompt 
El oak your feet ont 


pletely coutrel ob the 


THE TREBERT 


posed i k secured to the h 
coh, 70 ae a Both clutches bave inclined surfaces upon which balls 


When the bike chain is pulled forward, the balls aleo move forward and ride ap thetr 
Back pressure to pedals produces reverse motion. 


i iy'the"” Trebert Automatic Coaster and Brake Co." 


BEST BICYCLE BRAKE» 


All cyclists, whatever wheel they ride 
test and Best Automatic Coaster and Brake, 


should have attached 


BRAKE 


ab of reat wheel, a clutch on the disk and a 


Free booklet of particulars 
BYRACI SE, 









By holding the 








Scientitic Aweriran, JUNE 24, 1899. 














418 
FTHOROUGHE INSPECTIONS" 


| aD aS INSURANCE | 
. 
4 
) 








AGAINST: LOSS 











FROM CLEVELAND TO NEW YORK. 


A W t | OUR “RELIABLE Jr 
full l f twenty-three models, 
i" on j AS — se CO, are appreciating the full line of »- 
| weighs , » e 


Motor Ainapsivall| 


th 


running 
brs. and 


cing 
tion and a record 
that will stand 
} irbon 





Syater 


THE 


im “ I 
WINTON wWOoToR 
172-47 Beldeuw St. 


66 


CARRIAGE CO.,, 


Cleveland, O. 


TRADE MARK 





(TT ANN 


HERE IS SOMETHING NEW 


LUFKIN RULE CO. 





OTTO TCA LR OTTO Ce REO eS 
pwwees----. . 2.2 eee eee eee eee errr? 


xa Bicy clers Buy The Best.; 


Most wheelmen have 


Foot Power, High Grade 
WP et P. ye Mach. Co., » Seanenter, 5 -¥. 





«| LATHES 





Ever y ar of the “ Light That Failed”? 
experienced this with their lamps before they began tu use the 
“EVERLIT’’ BICYCLE LAMP | 
No disappointment. no ligbt failing them. The “ Everlit” is reli- 
able in every way. It is all brass except hanger, !s 5A inches high, 
weighs 13 ounces. It is easy to « ‘Jean, easy to regulate. The flame 
can be regulated from either side of iamp. Embossed fount 
Burns kerosene oil, This lamp always gives 
a clear, steady, penetrating light Fine nickel finish. 
2 Mlustrated Catalogue ™ 8. A.” Sree for asking. 


: Facto d ; 
Edward Miller & Co. Siiccrocn:°* Meriden, Conn. 
28 & 30 West Broadway. NEw YORK. 6 Pear! St., Boston. 
Bells and *‘ Majestic ’’ Gas Lamps. 


iTribune Bicycles 


for 1899, 
The Best Wheels in the World. 


packed with cotton 


STORES 
Manufacturers of ‘ 
. ital 





VU errr’ Royal’ 











tw Write for large New Catalogue illustrating our 


Farmers 





5 ounces ce ~ . 
et) Leather ea Charter Gasoline Engine, The Black Mfg. Co., Erie, Pa. 
ee 


PROOF, by addressing 


Charter Gas Engine Co, a STERLING, ILL. | 


a) 





| Beoseseseseoooe 








ce. 00. 


Catalogue B 
Prescott Avenue, Saginaw, Mich. 





The “ MOSSBERG’ Tire Bell 


‘two WAM MERE otand 


Emery Grinds--Carborundum Cuts 


a sharp. ‘ That is why Carborundum does seo 
. much Faster and Cleaner work. 


THE CARBORUNDUM CO., NIAGARA FALLS, N. Y 


) hubs, crank hangers, seat post 
nders and hand| + bar expanders. 
he “Ther” crank hanger consists ‘Y 








“The Slightest Touch Rings the Bell. 





b g parts 
mé =o the neatest, sim- 
‘ plest and most perfect 
( = wm = ee ane of a crank 
4 ( ~ 


This b-ate Wind, Steam, or Horve Power 
fe offer the WEBSTER 2)¢ actual horse power 


GAS ENGINE 


150. leas 10 per cent discount for cash 


Vossherg . N g 

sent poctpatd dire ot fr at prices 
ANK MOsSBE he co. 

*. ©. Bex S02, ttleboro, Mass. 

Built 


















- {Wary . ry wy a] y terchangeabie plan. Built of best material 4 
E Cc A M ol HALF A CENTURY OF CY¢ LES.—AN Made ol te of | therefore we can make the price ‘ - 
‘ interesting we” of the cycle from its origin up to the Boxed for shipment. weight » ‘be Made tor Gas | r 
, resent tin The first crank-driven bicycle rhe or Gasoline. Also Horizontal Engines, 4 to 30 b 
A L U M I N U M PA 4 N Te R bone-sha aber ’ and its suceessors. The trcycl The ™ WEBSTER MFG. CC ; | § inalet upon having them. See that the 
. Lat ost ation of Aluminar Looks like Frosted | modern wheel. Cycle building a science. Points of im w . 5 b § x" ‘hi "9 § trade mark THOR ison Cranks, Ha 
\\ atlver Was Untarnishabl Wa'er, O and | proven ent. The pneumatic tire A band and foot 1074 neg 1 ~ iad h — | Cand Expanders. Write for Catalogue. 
. of. Durable silly e ieveiea, | cycle. With 9 illustrations, Contained in SCIENTIFIC Eastern Bis & D Dey Street, New York Cit 
\ Fochta f o an Met Ww : k, M et .— Dy AME tie AN St PPLEMENT. No 1012. } Price 10 cents. Southern A ents “Bo and & Gschwind Co., Lt “| ) AURORA AUTOMATIC MACHINERY CO., 
\ — . Mot - Loparatus, A La «, Socket Brack To be aad at this office and fre 1m all newsde ale rs So. Peter and Lafayette Sts., New Orleans, La. 
“ta ra’ i> et Sample om — —— 
heott . . ts 


‘‘NOT HOW CHEAP 
. BUT HOW GOOD.” 


taper 





Sleeve 


iron Center Murdweed BD. 
' the 


Vek ton-t lat h 


Kodak 


Simplicity and Kodak 
Quality the | 
standard by which all 


cameras are measured. 





created 









THE GRIFFIN MILL 


50 


PORTLAND CEMENT 


MANUFACTURERS IN THE WORLD, and there were more 
Griffin Mills sold to Cement Manufacturers a the past 





OF THE 
LARGEST 


IS NOW USED 
BY OVER 


For the highest references, and illustrated 
catalogue giving full description, address, 


The Bradley Pulverizer Co., Boston, M 


r 


or 20C>~ 20000 DOC> 8 |; 





zt 
a 
) 
Lae 
i, 
pate 





That’s why the 
good as a Kodak,’’ 


an inferior 


clerk says: ‘“‘It’s as 


when trying to sell TI 


camera. 


Kodaks $5.00 to $35.00. 


Eastman Kodak Co., 


Rochester, N. Y. 


to ARD FLAT SURFAtts 
TG he AccurATiaRArt CDuesiae 


HBESLY& Co Litas lif isa 
Brist ol's 's Patent Steel Belt Lacing. 


vers 





st, chea 
r. rfect felt 
wall ki 1 





eit ng Sar 
pe sent ’ 
e oe sto 1 Co. 
READY TO APP”CY «6, PEED sown Waterbury (Ox 


PAN-AMERICAN ACETYLENE CO., Buffalo, N.Y.,U. S.A, 
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